
LBL-12327 c. ;>. 
UC-64 

Lawrence Berkeley Laboratory 
UNIVERSITY OF CALIFORNIA, BERKELEY 

EARTH SCIENCES DIVISION 

PHYSICAL OCEANOGRAPHIC DATA FROM THE OTEC 
PUNTA TUNA, PUERTO RICO SITE 
September 1979 - June 1980 

Daniel Frye, Allan Davison, and Karen Leavitt 

January 1981 

TWO-WEEK LOAN COPY 
1 

, This is a Library Circulating Copy 

which may be borrowed for two weeks. 

For a personal retention copy, call 

Tech. Info. Division, Ext. 6782. 

APR 10 i98'i 

Prepared for the U.S. Department of Energy under Contract W-7405-ENG-48 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain cotTect information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any walTanty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed hei·ein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



PHYSICAL OCEANOGRAPHIC 
DATA FROM THE OTEC 

PUNTA TUNA, PUERTO RICO 
SITE 

September 1979 - June 1980 

Daniel Frye 
A 11 an Davison 

and 
Karen Leavitt 

EG&G Environmental Consultants 
300 Bear Hill Road 

Waltham, Massachusetts 02154 

January 1981 

Prepared for 
U.S. Department of Energy 
under contract W-7405-ENG-48 

LBL 12327 



TABLE OF CONTENTS 
Page 

LIST OF ILLUSTRATIONS iii 

LIST OF TABLES. . . viii 
LIST OF APPENDICES. x 
PREFACE . . . . . xi 
EXECUTIVE SUMMARY . xi 
INTRODUCTION. . . . 
DESCRIPTION OF MEASUREMENT PROGRAM. 3 

2.1 Measurements Performed During the June 1980 Cruise. 3 
2.2 Current Data Collected During Previous Programs 4 

DESCRIPTION OF THE DATA PRODUCTS. 9 

3.1 CTD and XBT Data Products 
3.1 .1 Temperature Profiles 
3.1 .2 Temperature, Salinity, at Profiles 
3.1.3 Sea Tables ..... 
3.1.4 Temperature Sections 
3.1.5 Salinity Sections .. 

3.2 Current Meter Results ... 
3. 2.1 
3.2.2 
3.2.3 
3.2.4 
3.2.5 

DISCUSSION. . 

Time Series Displays 
Current Statistics . 
Current Histograms . 
Polar Histograms ... 
Kinetic Energy Spectra 

4.1 Hydrographic Measurements 
4. 2 Current Measurements. . . . . . . . . . 
4.3 Recommendations for Program Modification. 

REFERENCES. 
APPENDIX A 
APPENDIX B 

il 

9 

9 

9 
10 
10 
10 

11 
11 
12 
12 
12 

142 

142 
143 
143 

145 
146 
153 



Figure 

2-1 

2-2 
2-3 

3-1 

3-2 

3-3 
3-4 

3-5 

3-6 

3-7 
3-8 

3-9 

3-10 

3-11 

3-12 

3-13 

3-14 

3-15 
3-16 

3-17 

3-18 

3-19 

3-20 

3-21 

3-22 

3-23 

3-24 

LIST OF ILLUSTRATIONS 

Locations of the mooring site and the XBT and CTD stations 

Mooring deployed at 17°54 1 N and 65°45 1 W on 21 June 1980 .. 
Mooring deployed by CMR at 1r53 1 49 11 N and 65°45'14.5 11 W on 
27 September 1979. . . . . . . 

Temperature profile at Station 1 

Temperature profile at Station 2 . 
Temperature profile at Station 4 .. 
Temperature profile at Station 6 

Temperature profile at Station 7 

Temperature profile at Station 9 . 
Temperature profile at Station 11 .. 

Temperature profile at Station 14. 

Temperature profile at Station 16 .. 

Temperature profile at Station 18. 

Temperature profile at Station 20 .. 

Temperature profile at Station 22. 
Temperature profile at Station 23. 

Temperature profile at Station 24 .. 

Temperature profile at Station 25. 

Temperature profile at Station 27. 

Temperature profile at Station 29. 

Temperature profile at Station 30. 

Temperature profile at Station 32. 

Temperature, salinity, crt depth profile at Station 3 . 
Temperature, salinity, crt depth profile at Station 5 . 

Temperature, salinity, crt depth profile at Station 8 
Temperature, salinity, crt depth profile at Station 10. 

Temperature, salinity, crt depth profile at Station 12. 

ill 

Page 

6 

7 

8 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 
26 
27 
28 
29 

30 

31 

32 

33 

34 

35 

36 
37 



Figure 

3-25 

3-26 

3-27 

3-28 

3-29 

3-30 
3-31 

3-32 

3-33 

3-34 
3-35 

3-36 

3-37 

3-38 

3-39 

3-40 

3-41 

3-42 

3-43 

3-44 

3-45 

3-46 

3-47 

3-48 

3-49 

3-50 

Temperature, salinity, at depth profile at Station 13. 
Temperature, salinity, at depth profile at Station 15. 
Temperature, salinity, at depth profile at Station 17. 
Temperature, salinity, at depth profile at Station 19. 

Temperature, salinity, at depth profile at Station 21. 
Temperature, salinity, at depth profile at Station 23. 

Temperature, salinity, at depth profile at Station 26. 

Temperature, salinity, at depth profile at Station 28. 
Temperature, salinity, at depth profile at Station 31. 
Temperature, salinity, at depth profile at Station 33. 

Temperature section based on CTD and XBT 
stations along line l ... 
Temperature section based on CTD and XBT 
stations along line 2. 
Temperature section based on CTD and XBT 
stations along line 3. . .. 
Temperature section based on CTD and XBT 
st9tions along line 4. . . 
Salinity section based on CTD stations along line 1. 
Salinity section based on CTD stations along line 2. 
Salinity section based on CTD stations along line 3. 
Salinity section based on CTD stations along line 4. 
T/S relationship for all stations occupied in June 1980 cruise 
T/S relationship for Station 28. . . . . 
Time series plot of currents, temperatures, and pressure 
from 125 m depth . . . . . . . . . 
Time series plot of currents, temperatures, and pressure 
from 239 m depth . . . . . . . . . . 
Time series plot of currents, temperatures, and pressure 
from 932 m depth . . . . . . . . . 
Time series plot of wind velocity measured at Roosevelt Roads. 
Current histogram showing speed versus percent occurrence for 
125 m depth. . . . . . . . 
Current histogram showing speed versus percent occurrence for 
239 m depth. . . . . . . . . . 

I'll 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 
53 

54 

55 

56 

57 

58 

61 

66 

69 

70 

71 



Figure 

3-51 Current histogram showing speed versus percent occurrence for 
932 m depth. . . . . . . . . . . . . . . . . . . . . . . . . . 72 

3-52 Current histogram showing direction versus percent occurrence 
for 125 m depth. . . . . . . . . . . . . . . . . . . . . . . . 73 

3-53 Current histogram showing direction versus percent occurrence 
for 239 m depth. . . . . . . . . . . . . . . . . . . . . . . . 74 

3-54 Current histogram showing direction versus percent occurrence 
for 932 m depth. . . . . . . . . . . . . . . . . . . . . . . . 75 

3-55 Current histogram showing along-isobath component of velocity 
for 125m depth. . . . . . . . . . . . . . . . . . . . . . . . 76 

3-56 Current histogram showing cross-isobath component of velocity 
for 125 m depth. . . . . . . . . . . . . . . . . . . . . . . . 77 

3-57 Current histogram showing along-isobath component of velocity 
for 239 m depth. . . . . . . . . . . . . . . . . . . . . . . . 78 

3-58 Current histogram shovJi ng cross-isobath component of velocity 
for 239 m depth. . . . . . . . . . . . . . . . . . . . . . . . 79 

3-59 Current histogram showing along-isobath component of velocity 
for 932 m depth. . . . . . . . . . . . . . . . . . . . . . . . 80 

3-60 Current histogram showing cross-isobath component of velocity 
for 932 m depth. . . . . . . . . . . . . . . . . . . 81 

3-61 Current histogram showing east component of velocity for 
125 m depth. . . . . . . . . . . . . . . . . . . . . . . 82 

3-62 Current histogram showing north component of velocity for 
125 m depth. . . . . . . . . . . . . . . . . . . . . 83 

3-63 Current histogram showing east component of velocity for 
239 m depth. . . . . . . . . . . . . . . . . . . . . . . 84 

3-64 Current histogram showing north component of velocity for 
239 m depth. . . . . . . . . . . . . . . . . . . . . . . 

3-65 Current histogram showing east component of velocity for 
932 m depth . . . . . . . . . . . . . . . . . . . . . . . 

3-66 Current histogram showing north component of velocity for 
932 m depth . . . . . . . . . . . . . . . . . . . . 

3-67 Histogram of temperatures measured at 125m depth. 

3-68 Histogram of temperatures measured at 239 m depth. 

3-69 Histogram of temperatures measured at 932 m depth. 

3-70 Histogram of pressures measured at 125 m depth 

3-71 Histogram of pressures measured at 239 m depth 

3-72 Histogram of pressures measured at 932 m depth 

3-73 Current rose from 125 m depth. . . . . . . 

v 

. 

. 

. . 85 

. . 86 

87 

88 
89 

90 

91 

92 
93 
94 



Figure 

3-74 

3-75 

3-76 

3-77 

3-78 

3-79 

3-80 

3-81 

3-82 

3-83 

3-84 

3-85 
3-86 

3-87 

3-88 

3-89 

3-90 

3-91 

3-92 

3-93 

3-94 

3-95 

Current rose from 239 m depth ... . 
Current rose from 932 m depth ... . 
Polar histogram showing percent time in each 5° direction 
sector for 125 m depth ................. . 
Polar histogram showing percent time in each 5° direction 
sector for 239 m depth . . . . . . . . . . . . . . . . . . 
Polar histogram showing percent time in each 5° direction 
sector for 932 m depth . . . . . . . . . . . 
Polar histogram showing virtual displacement 
direction sector for 125 m depth ..... . 
Polar histogram showing virtual displacement 
direction sector for 239 m depth ..... . 
Polar histogram showing virtual displacement 
direction sector for 932 m depth . . . . . 

in 

in 

in 
. 

each 

each 
. 

each 
. . 

Per mil occurrence in each 100 and 5 em/sec interval 
125 m depth. . . . . . . . . . . . 
Per mi 1 occurrence in each 100 and 5 em/sec i nterva 1 
239 m depth. . . . . . . . 
Per mil occurrence in each 100 and 5 em/sec i nterva 1 
932 m depth. . . . . . . . . . . 
Spectra of total energy from 125 m depth ..... . 
Spectra of anticlockwise and clockwise components of 
current energy from 125 m depth .......... . 

50 

50 

50 

for 

for 

for 

Spectra of north and east components of current energy 
from 125m depth .................. . 
Spectra of along-isobath and cross-isobath components of 
current energy from 125m depth .......... . 
Spectra of total energy from 239 m depth ..... . 
Spectra of anticlockwise and clockwise components of 
current energy from 239 m depth .......... . 
Spectra of north and east components of current energy 
from 239 m depth . . . . . . . . . . . . . . . . . . . 
Spectra of cross-isobath and along-isobath components of 
current energy from 239 m depth .......... . 
Spectra of total energy from 932 m depth . 
Spectra of anticlockwise and clockwise components of 
current energy from 932 m depth .......... . 
Spectra of east and north components of current energy 
from 932 m depth . . . . . . . . . . . . . . . . . . . 

vi 

95 
96 

97 

98 

99 

l 00 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 



Figure 

3-96 Spectra of along-isobath and cross-isobath components of 
current energy from 932 m depth . . . . . . . . . 117 

3-97 Spectra of total energy from 99 m depth . . . . . 118 
3-98 Spectra of antic1ockwise and clockwise components of 

current energy from 99 m depth. . . . . . . . . 119 
3-99 Spectra of north and east components of current energy 

from 99 m depth . . . . . . . . . . . . . . . . 120 
3-100 Spectra of the total energy in the wind record. 121 
3-101 Spectra of the anticlockwise and clockwise components 

of wind energy. . . . . . . . . . . . . . . 122 
3-102 Spectra of the east and north components of wind energy 123 

vii 



LIST OF TABLES 

Figure Page 

2-1 Station Positions PROTEC-08, June 1980. . . . . . 5 

3-1 Computed values of depth, salinity, ot, dynamic height and 
other related parameters for Station 3. . . . . . . . . . 124 

3-2 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 5 . . . . . . . . . . 125 

3-3 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 8. . . . . . . . 126 

3-4 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 10 . . . . . . . . 127 

3-5 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 13 . . . . . . . . 128 

3-6 Computed values of depth, salinity, 0 b dynamic height and 
other related parameters for Station 15 . . . . . . . . . 129 

3-7 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 17 . . . . . . . 130 

3-8 Computed values of depth, salinity, 0 t• dynamic height and 
other related parameters for Station 19 . . . . . . 131 

3-9 Computed values of depth, salinity, 0t. dynamic height and 
other related parameters for Station 21 . . . . . . . 132 

3-10 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 23 . . . . . . . 133 

3-11 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 26 . . . . . . 134 

3-12 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 28 . . . . . . . . . 135 

3-13 Computed values of depth, salinity, 0t, dynamic height and 
other related parameters for Station 31 . . . . . . . . 136 

3-14 Computed values of depth, salinity, 0b dynamic height and 
other related parameters for Station 33 . . . . . . . . . 137 

viH 



Table 

3-15 
3-16 

3-17 
3-18 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

Statistics of currents measured at 125m depth. 
Statistics of currents measured at 239 m depth. 

Statistics of currents measured at 932 m depth. 

Statistics of currents measured at 99 m depth . 

Computed values of salinity, pressure, at' and dynamic 
height for XBT Station 6. . . . . . . . 

Computed values of salinity, pressure, at, and dynamic 
height for XBT Station 11 . . . . . .. 
Computed values of salinity, pressure, at, and dynamic 
height for XBT Station 14 .............. . 

Computed values of salinity, pressure at' and dynamic 
height for XBT Station 18 . . . . . . . . . . 

Computed values of salinity, pressure, at' and dynamic 
height for XBT Station 24 .............. . 
Computed values of salinity, pressure, at' and dynamic 
height for XBT Station 30 .............. . 

ix 

138 
139 
140 
141 

154 

155 

156 

157 

158 

159 



Section 

APPENDICES 

A 

B 

CALIBRATION AND QUALITY ASSURANCE INFORMATION. 
SEA TABLES GENERATED FROM XBT DATA . . . . . . 

146 

153 



PREFACE 

Coastal Marine Research Inc. deployed a current meter array at the 
Punta Tuna, Puerto Rico OTEC site in September 1979 using current meters 
loaned by National Oceanographic and Atmospheric Administration (NOAA)/ 

Atlantic Oceanic and Meteorological Laboratories (AOML). Recovery was 

accomplished from O.S.S. Researcher in March 1980 by NOAA/AOML and Law­

rence Berkeley Laboratory personnel. Additional field data was obtained 

by EG&G during a deployment cruise in June 1980 (PROTEC-08) 

Data processing and primary report preparation was done by EG&G. The 

report presented here has been edited by LBL from the draft report. 

EXECUTIVE SUMMARY 

Current meter data taken at three depths at the Punta Tuna, Puerto 

Rico OTEC site (lr53'49"N, 65°45'14.5"H) from 27 September 1979 to 
8 February 1980 are summarized below: 

~~aximum ~lean Standard Dominant % of 
Depth Speed Speed Deviation Direction Observations 
meters em/sec em/sec em/sec Degrees True in that Direction 

125 36.0 13.4 6.0 225°-270° 63.3 
239 39.5 15.5 7.3 225°-270° 63.3 
932 21.4 6.4 3.9 240°-285° 24.2 

18 XBT and 15 CTD stations taken in June 1890 from the R.V. Jean A 

of the Puerto Rican Department Natural Resources indicated the following 
oceanographic conditions, which are in accord with archival records. 
Tropical surface water (28.5°C, 35.8 °/00 ) extended in a mixed layer to 

50 meters. A 6T of 20°C from the surface was found at 700 meters, 
approximately. The subtropical underwater salinity maximum was found 

at 150 meters. At 1000 meters temperatures were constant at 5.5°C. 

xi 





1. INTRODUCTION 

This report is the first in a series of data reports describing the 

results of an oceanographic measurement program being conducted off the 

southeast corner of Puerto Rico. EG&G, Environmental Consultants is perform­

ing the work for Lawrence Berkeley Laboratories (LBL) in support of the 

Department of Energy's Ocean Thermal Energy Conversion ( OTEC) program. The 

study site is a proposed OTEC site and is located about 20 km off Punta 

Tuna. 

The objectives of the measurement program are to document the physical 

oceanography of the site as related to the engineering and environmental 

factors involved in OTEC design and operation. Oceanographic measurements 

include: 

1) A subsurface mooring instrumented with five current, temperature, and 

pressure recorders. 

2) Quarterly hydrographic cruises to measure salinity, temperature, and 

depth profiles on a grid of 33 stations in the vicinity of the 

mooring site. 

The first cruise, conducted between 16 and 21 June 1980, included the 

initial mooring deployment and a CTD (conductivity, temperature, and depth) 

and XBT (expend ab 1 e bathythermograph) survey. The CTD/XBT measurements are 

presented in this report and results of th-e in situ measurements will be 

included in subsequent reports. 

Also included in this report are results of in situ current, temperature, 

and pressure measurements made during two previous programs. In September 

1979, Coastal Marine Research (CMR) deployed a mooring at approximately the 

same site as the present mooring. Results from three of these instruments 
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are included in Section 3 of this report. The Naval Underwater Systems Center 

deployed a mooring at this site in February 1979 and partial results from one 

instrument on this mooring are also presented in Section 3. 

The second oceanographic cruise on the present program is planned for 

August 1980 and will include a mooring retrieval and redeployment and an XBT 

survey. A data report describing these data will be issued in October 1980. 



2. DESCRIPTION OF THE MEASUREMENT PROGRAM 

2.1 MEASUREMENTS PERFORMED DURING THE JUNE 1980 CRUISE 

A Neil Brown Instrument Systems, Inc., Mark III CTD system with associ­

ated XYY recorder and audio tape recorder was used to obtain profiles of 

temperature and conductivity at the stations shown in Figure 2-1. Water 

samples were collected and reversing thermometers were tripped (at the bottom 

of most casts) to provide a check on CTD operation. A total of 15 CTD 
stations were occupied and good quality data were recorded at each station. 

XBT profiles were collected usin9 a Sippican Model MK2A recorder with T-7 

probes, providing temperature profiles to a depth of about 900 meters. 

Nineteen XBT casts were made and good quality data were recorded on each cast. 

Sea surface temperature was measured with a mercury thermometer at each XBT 

station as a check on XBT operation. 

The CTD and XBT operations were conducted over a 5-day period between 

17 and 21 June 1980. Prior to the CTD work, a brief bathymetry survey in the 

area of the planned mooring location was conducted. On 21 June 1980, a 

mooring instrumented with five current meters was deployed at 17°54'N latitude 

and 65°45'W longitude in about 2020 meters of water (Figure 2-2). 

Instrumentation on the mooring consisted of two Neil Brown Acoustic 

Current Meters ( NB-ACM) and three Aanderaa RCM-5 Current Meters. The NB­

ACM's, which measure current by using the phase shift in a sound wave propa­

gating between closely spaced transducers, were installed at depths of 

120 and 160 meters. The RCM-5's, which utilize a Savonius rotor and vane 

assembly to measure current velocity, were installed at depths of about 235, 

435, and 935 meters. Note that these depths are about 85 meters deeper than 

originally planned because the precise water depth at the mooring site was not 

positively known prior to deployment. 
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The current meters were programmed to record data for a minimum of 90 

days. The NB-ACM's measure average current velocity during every 2-minute 

interval and record 10 of these averages and a single temperature value every 

20 minutes. The RCM-5's, equipped with extended data storage capability, 

record average current speed, instantaneous current direct ion, temperature, 

and pressure at 10-minute intervals. 

The mooring was dep 1 oyed using an anchor-1 ast method and was 1 ocated 

using a Motorola Mini-Ranger with shore-based transponders installed at Punta 

Tuna and Punta Lima. The anchor was released at 1255 (local time) on 21 June 

1980. 

2.2 CURRENT DATA COLLECTED DURING PREVIOUS PROGRAMS 

Current data from two outside sources are included in this report. A 

single RCM-5 record was recovered from a mooring deployed by the Naval Under­

water Systems Center in February 1979. The recovered instrument was deployed 

at about 100-meter depth at 1r51'42"N latitude and 65°49'54"W longitude and 

was programmed to record current velocity, temperature, and pressure at 

10-minute intervals. Approximately 31 days of data were collected before the 

instrument either malfunctioned or sank to a depth below its pressure sensor 

range. The speed data recorded by this instrument included numerous erroneous 

high speed values which limit the usefulness of these data. 

Data from another mooring deployed at 1r53'49"N latitude and 65°45'14.5" 

W longitude are also included in Section 3. On this mooring (Figure 2-3), 

four Aanderaa RCM-5's were positioned at depths of 125, 180, 239, and 932 

meters in about 2015 meters of water (Coastal Marine Research, 1980). Three 

of these instruments functioned normally for 2 to 3 months while the fourth 

(180-meter depth) failed to record any data. These instruments were deployed 

on 27 September 1979 by Coastal Marine Research and retrieved by NOAA in March 

1980. The RCM-5's recorded data on current, temperature, and pressure at 

20-minute intervals. 
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TABLE 2-l. STATION POSITIONS, PROTEC-08, June 1980 

EG&G 
Station Latitude, (N) Longitude (W) 

1 18° 03' 65° 32' 

2 18° 01' 65° 31' 

3 7r 57' 54.0" 65° 31' 6.0" 

4 1r 55' 65° 30' 

5 1r 53' 24" 65° 30' 0.0" 

6 170 57' 12.0" 65° 33' 0.0" 

7 17° 57' 65° 35' 

8 17° 56' 0.0" 65° 37' 30.0" 

9 1r 55' 65° 39' 

10 1r 55' 12.0" 65° 41' 18" 

11 1r 54' 30.0" 65° 42' 54.0" 

12 1r 54' 65° 45' 

13 1r 50' 18.0" 65° 45' 6.0" 

14 1r 50' 18.0" 65° 44' 0.0" 

15 1r 48' 18.0" 65° 43' 30.0" 

16 1r 46' 65° 43' 

17 1r 44' 48.0" 65° 42' 42.0" 

18 1r 43' 6.0" 65° 41' 30.0" 

19 1r 44' 36.0" 65° 57' 18.0" 

20 1r 4 7' 65° 58' 

21 1r 50' 24.0" 65° 59' 6.0" 

22 1r 53' 66° 00' 

23 1r 55' 48.0" 66° O' 42.0" 

24 1r 50' 48.0" 65° 57 I 0.0" 

25 1r 51' 65° 55' 

26 1r 52 1 65° 53 1 0.0" 

27 1r 52' 65° 51' 

28 1r 53' 12.0" 65° 49' 0.0 11 

29 1r 53 1 65° 47' 

30 1r 56' 18.0" 65° 45' 48.0" 

31 1r 58' 6.0" 65° 46' 36.0" 

32 1r 59' 65° 46' 

33 18° 20' 0.0" 65° 45' 48.0" 
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t:f) 

II XBT STATIONS 

® CTD STATIONS 

Figure 2-1. Locations of the mooring site and the XBT and CTD stations. 
Mooring is located at approximate position of Station 12. 
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Figure 2-2. Mooring deployed at 17°54 1 N and 65°45 1 W on 21 June 1980. 
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Figure 2-3. Mooring deployed by CMR at l7°53'49"N and 65°45'14.5"W on 27 
September 1979. 



3. DESCRIPTION OF THE DATA PRODUCTS 

3.1 CTD AND XBT DATA PRODUCTS 

CTD data recorded on the audio tape recorder were transcribed onto a 

9-track digital tape at EG&G's Waltham facility. This 9-track tape was then 

used to produce an edited tape from which salinity and depth were calculated 

from the measured parameters using programs developed at Woods Hole Oceano­

graphic Institution (Scarlet, 1975). Values of salinity, temperature, and 

depth at 0.5-meter intervals were checked for quality and then archived. 

XBT traces were digitized and transcribed to 9-track tape at WHOI. The 

digitized data were then checked for quality against the original records and 

archived on EG&G's data archive system. The archived data from the CTD and 

XBT were used to produce the displays described below. 

3.1.1 Temperature Profiles (XBT Data) 

Figures 3-1 through 3-19 show temperature in oc versus depth in meters. 

Station number is shown at the top of each plot and should be referenced to 

Figure 2-1. 

3.1.2 Temperature, Salinity, crt Profiles (CTD Data) 

Figures 3-20 through 3-34 show temperature (°C), salinity (Ofoo), and crt 

versus depth as computed from CTD casts at the stations shown in Figure 2-1. 

crt is defined as (Pst-1) x 1000 where Pst equals the density of seawater at 

the observed salinity, s, temperature, t, and at atmospheric pressure. 

3.1.3 Sea Tables 

Tables 3-1 through 3-14 show the measured temperature, conductivity, 

and pressure as well as a variety of computed variables at 25-decibar pressure 

intervals (Note that Station 12 is not included in these tables due to noise 

in this data record.) Starting from the left side of this table, the vari­

ables listed are: 



Column 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Variable 

Pressure (dbars) 

Depth (meters) 
Temperature (°C) 
Conductivity (mmhos/cm) 
Salinity (parts per thousand) 

0t 
Specific volume (inverse of density - cm3;gm) 

Specific volume anomaly (cm3;gm) - the difference between 

the specific volume of this water and standard seawater 
(35 °!00 , ooc, in situ pressure) 

Travel time of sound (seconds) 

Dynamic height (dynamic m). Integral of the specific 

volume anomaly over the depth range. 
Brunt-Vaisala frequency (cycles/hour) 

Sound velocity (meters/sec) 

3. 1.4 Temperature Sections 

Temperature sections (Figures 3-35 through 3-38) are based on CTD and 

XBT data plotted along each of the 4 lines shown in Figure 2-l. Isotherms in 
oc are plotted every 2°C. 

3.1.5 Salinity Sections 

Salinity sections (Figures 3-39 through 3-42) are based on CTD data and 

are plotted along each of the 4 lines shown in Figure 2-1. Isohalines are 
plotted every 0.2 °!00 . 

3.2 CURRENT METER RESULTS 

Aanderaa tapes from both the CMR and NUSC deployments were transcribed 
onto 9-track tape at EG&G 1 s Waltham facility. After checking these data for 
quality, current speed, direction, temperature, and pressure values were 

archived and a 9-track tape of the unaveraged values was produced. Note that 

the NUSC data record was judged to contain poor quality speed data. As a 

result, not all data products were produced for this record. From the archived 
data, a series of data products has been produced which are presented in this 

secti6n. These products include: 
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3.2.1 Time Series Displays 

Half-hour averages of 9 variables from each current record are plotted 

as a function of time in Figures 3-45 to 3-47. Starting from the top, the 
following variables are plotted: 

1. Current speed (em/sec) 

2. Current direction (true) 

3. Current vector (em/sec). A line drawn up from the origin represents 

a current flowing to the north. 

4. North component of current velocity (em/sec) 

5. East component of current velocity (em/sec) 

6. Cross-isobath component of current velocity (em/sec) 
7. Along-isobath component of current velocity (em/sec) 

8. Temperature (°C) 

9. Pressure (mbars) 

In addition to the current time series, a plot of wind velocity versus 

time is presented in Figure 3-48. The time interval in this plot is coinci­

dent with the deployment period of the CMR current meters. The following 

wind variables are plotted at hourly intervals: 

1. Wind speed (m/sec) 

2. Wind direction (true) 

3. Wind vector (m/sec). A line drawn up from the origin represents a 

wind from the north. 

3.2.2 Current Statistics 

Tables 3-15 through 3-18 summarize the current information according 

to frequency of occurrence within speed and direction intervals. In addition, 

sums and percentages of total occurrences are given for each speed class and 

direction class, along with other statistics such as mean, extreme speeds, 

mean component speeds, and standard deviations. Note that the data from the 

NUSC current meter, Table 3-18, is contaminated by erroneous high speeds. 
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3.2.3 Current Histograms 

In Figures 3-49 through 3-72. percent of time of occurrence is shown 

on the ordinate and the measured value is shown on the abscissa. The following 

variables are plotted in this manner: 

1. Current speed (em/sec) 

2. Current direction (true) 

3. North component of current vector (em/sec) 

4. East component of current vector (em/sec) 

5. Along-shore component of current vector (em/sec) 
6, Cross-shore component of current vector (em/sec) 

7. Pressure (mbars) 

8. Temperature (°C) 

3.2. 4 Polar Histograms 

Polar histograms of current velocity are shown in several formats as 
described below and shown in Figures 3-73 through 3-84. 

1. Current rose showing the frequency of occurrence of currents in 22.5° 

direction sectors with the percent of speed values within each sector 

indicated by the plotted symbol. 

2. Percent time plot showing the frequency of occurrence of currents 

within 5° direction sectors. 

3. Total displacement plot showing the total displacement (speed times 

sampling interval) of a water parcel apparently resulting from 
currents within each 5° direction sector. 

4. Per mil occurrence plot showing the frequency of occurrence of 

currents within each 5 em/sec and 10° speed/direction bin. 

3.2.5 Kinetic Energy Spectra 

Energy density is plotted on the ordinate and frequency in cycles per 

hour is plotted on the abscissa in Figures 3-85 through 3-99. The spectra 

have been computed from fast Fourier transforms of the data using a cosine 

taper with 50% end-lap. Hourly averaged data were used in this computation 

and five frequency bands were averaged to obtain each spectral estimate. 
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Depending on record length, three 15-day segments (NUSC) or five 30-day seg­
ments (CMR) with about 50% overlap were used to compute individual spectra 
which were then averaged to produce the figures presented. Note that the 
spectra obtained for the NUSC current record is contaminated by noisy data. 
Ninety percent confidence limits are plotted on each spectrum. 

The following spectra are shown for each current record: 

1. Total energy, i.e., the sum of the clockwise and anti-clockwise 
spectra 

2. Clockwise component of current velocity 
3. Anticlockwise component of current velocity 
4. North component of current velocity 
5. East component of current velocity 
6. Along-isobath component of current velocity 
7. Cross-isobath component of current velocity 
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Figure 3-1. Temperature profile (XBT) at Station 1. 
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Figure 3-2. Temperature profile (XBT) at Station 2. 
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Figure 3-3. Temperature profile (XBT) at Station 4. 
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Figure 3-4. Temperature profile (XBT) at Station 6. 
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Figure 3-5. Temperature profile (XBT) at Station 7. 
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Figure 3-6. Temperature profile (XBT) at Station 9. 
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Figure 3-7. Temperature profile (XBT) at Station 11. 
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Figure 3-8. Temperature profile (XBT) at Station 14. 
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Figure 3-9. Temperature profile (XBT) at Station 16. 
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Figure 3-10. Temperature profile (XBT) at Station 18. 
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Figure 3-11. Temperature profile (XBT) at Station 20. 
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Figure 3-12. Temperature profile (XBT) at Station 22. 
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Figure 3-13. Temperature profile (XBT) at Station 23. 
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Figure 3-14. Temperature profile (XBT) at Station 24. 
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Figure 3-15. Temperature profile (XBT) at Station 25. 
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Figure 3-16. Temperature profile (XBT) at Station 27. 
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Figure 3-17. Temperature profile (XBT) at Stat ion 29. 
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Figure 3-18. Temperature profile (XBT) at Stat ion 30. 
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Figure 3-19. Temperature profile (XBT) at Station 32. 
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Figure 3-20. Temperature, salinity, crt depth profile at Station 3. 
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Figure 3-21. Temperature, salinity, at depth profile at Station 5. 
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Figure 3-22. Temperature, salinity, crt depth profile at Station 8. 
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Figure 3-23. Temperature, salinity, at depth profile at Station 10. 
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Figure 3-24. Temperature, salinity, 0t depth profile at Station 12. 
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Figure 3-25. Temperature, salinity, crt depth profile at Station 13. 
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Figure 3-26. Temperature, salinity, at depth profile at Station 15. 
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Figure 3-27. Temperature, salinity, crt depth profile at Station 17. 
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Figure 3-28. Temperature, salinity, at depth profile at Station 19. 
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Figure 3-29. Temperature, salinity. at depth profile at Station 21. 
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Figure 3-30. Temperature, salinity, crt depth profile at Station 23. 
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Figure 3-31. Temperature, salinity, ~t depth profile at Station 26. 
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Figure 3-32. Temperature, salinity, crt depth profile at Station 28. 
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Figure 3-33. Temperature, salinity, crt depth profile at Station 31. 
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Figure 3-34. Temperature, salinity, crt depth profile at Station 33. 
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Figure 3-35. 
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Figure 3-36. Temperature section based on CTD and XBT stations along line 2. 
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Figure 3-50. Current histogram showing speed versus percent occurrence for 
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Figure 3-51. Current histogram showing speed versus percent occurrence for 
932 m depth. 
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Figure 3-52. Current histogram showing direction versus percent occurrence 
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Figure 3-53. Current histogram showing direction versus percent occurrence 
for 239m depth. 
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Figure 3-54. Current histogram showing direction versus percent occurrence 
for 932 m depth. 
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Figure 3-55. Current histogram showing along-isobath component of velocity 
for 125 m depth. 
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Figure 3-56. Current histogram showing cross-isobath component of velocity 
for 125 m depth. 
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Figure 3-57. Current histogram showing along-isobath component of velocity 
for 239m depth. 
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Figure 3-58. Current histogram showing cross-isobath component of velocity 
for 239 m depth. 
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Figure 3-59. Current histogram showing along-isobath component of velocity 
for 932 m depth. 
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Figure 3-60. Current histogram showing cross-isobath component of velocity 
for 932 m depth. 
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Figure 3-61. Current histogram showing east component of velocity for 125 m 
depth. 
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Figure 3-62. Current histogram showing north component of velocity for 125 m 
depth. 
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Figure 3-63. Current histogram showing east component of velocity for 239 m 
depth. 
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Figure 3-64. Current histogram showing north component of velocity for 239 m 
depth. 
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Figure 3-65. Current histogram showing east component of velocity for 932 m 
depth. 
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Figure 3-66. Current histogram showing north component of velocity for 932 m 
depth. 
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Figure 3-67. Histogram of temperatures measured at 125 m depth. 
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Figure 3-68. Histogram of temperatures measured at 239 m depth. 
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Figure 3-69. Histogram of temperatures measured at 932 m depth. 
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Figure 3-70. Histogram of pressures measured at 125 m depth. 
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Figure 3-71. Histogram of pressures measured at 239m depth. 
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Figure 3-72. Histogram of pressures measured at 932 m depth. 
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Figure 3-73. Current rose from 125 m depth. 
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Figure 3~75. Current rose from 239 m depth. 
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Figure 3-75. Current rose from 932 m depth. 
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Figure 3-76. Polar histogram showing percent time in each 5° direction sector 
for 125m depth. 
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Figure 3-77. Polar histogram showing percent time in each 5° direction sector 
for 239 m depth. 
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Figure 3-78. Polar histogram showing percent time in each 5° direction sector 
for 932 m depth. 
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Figure 3-79. Polar histogram showing virtual displacement in each 5° direc­
tion sector for 125m depth. 
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Figure 3-80. Polar histogram showing virtual displacement in each 5° direc­
tion sector for 239m depth. 
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Figure 3-81. Polar histogram showing virtual displacement in each 5° direc­
tion sector for 932 m depth. 
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Figure 3-82. Per mil occurrence in each 10° and 5 em/sec interval for 125 m 
depth. 
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Figure 3-83 . Per mi 1 occurrence in each 10° and 5 em/sec interval for 239 m 
depth. 

104 



PER MIL OCCURRENCE OF SPECIFIC 
SPEED AND DIRECTION 

DIRECTION 10 DEG SPEED 5 CMIS 
STAT I ON D - 20 DEPTH 932. 0 METERS 

9 I 27 I 79 TO 121 301 79 
17°53' 49" N, 65°45' 14.5"W 

o N 
0 
'¢' 

0 

0 
("") 

0 . 
0 
(\J 

0 . 
0 

0 

0 

2 

2 

6 
9 

2 

3 

2 

6 5 
3 

5 6 
6 

7 
3 

9 I 
6 

2 

Figure 3- 84. Per mi 1 occurrence in each lOo and 5 em/sec interval for 932 m 
depth. 
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Figure 3-85. Spectra of total energy from 125m depth. 
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Figure 3-87. Spectra of north and east components of current energy from 125 m depth. 
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Figure 3-89. Spectra of total energy from 239 m depth. 
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Figure 3-90. Spectra of anticlockwise and clockwise compo nents of current energy from 239m depth. 



1\) 

:, COMP - 020-23 ' 790927 791208 
_ 17°53 1 49"N, 65°45 1 14.5 11W 

<::: ~ 90% CONFIDENCE 
LIMITS 

"j I f I 
ct:,..,o 
::o-
0 

~ 
<F> 
w 
_j 

~ 
U' _a , -
N . . 
u 
w 
<F> 

' :c -
uD 

00 

04----r~~-r~~----~~~~~~---r~~-r~~ 
- 10-J 10_, 10"' 10° 

CYCLES /HOU R 

E COMP - 020-2 39 790 927 791208 
, 17°53 1 49 11 N, 65°45 1 14 .5 11 W 
0~~------~---------------. 

.] H 
0 

&:"'o 
=>--,; 
0 

~ 
<F> 
w 
__J 
u 
>-­
U' _a , -
N . . 
u 
w 
<F> 

' :c -
uD 

00 

90% CONFIDENCE 
LIMITS 

0~---r~~-rTT~----r-,-~rT~~---r~~-rTTrrl 
10 -J 10"' 10_, 10° 

CYCLES/ HOUR 

Figure 3-91. Spectra of north and east components of current energy from 239 m depth. 
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Figure 3-92. Spectra of cross-isobath and along-isobath components of current energy from 
239 m depth. 
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Figure 3-93. Spectra of total energy from 932 m depth. 
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Figure 3-94. Spectra of anticlockwise and clockwise components of current energy from 932 m depth. 
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Figure 3-95. Spectra of east and north components of current energy from 932 m depth. 
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Figure 3-96. Spectra of along-isobath and cross-isobath components of current energy from 
932 m depth. 
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Figure 3-97. Spectra of total energy from 99 m depth (NUSC data). 

118 



co 

ANTICLOCKNISE SPECTRA 

099-99 790214 791217 
l8°04'N, 65°40.9'W 

'o _ T I f 90% CONFIDENCE -I LIMITS 
·a 

-~o 

~-
0 
I 

' (f) w 
_j 
u 
:-
UN _o ,-
N 

X 
X 

u 
w 
(f) 

' :c -
==~ 

00 

·a~--r~~-rTT~--r-~,-~~~--r~~~~~ 
10 -J 10"' 10"' 10° 

CYCLES/HOUR 

CLOCKNISE SPECTRA 

099-99 7902! 4 79 1217 

~ 

. l8°04'N, 65°40 .9 'W 
0'~---=~..:.....;_~~-=---.;,_:_:~.:.__----, 

,J If 
-~o 

~-
0 
I 

' (f) 
w 
_j 
u 
:-
UN _o , -
N 

X 
X 

u 
w 
(f) 

' :c-
==~ 

00 

90% CONFIDENCE 
LIMITS 

04---r~~-rTTon----r-~,-~~~--~~~~rr~ 
10~ 10"' 10 "' 10° 

CYCLES/HOUR 

Figure 3-98. Spectra of anticlockwise and clockwise components of current energy from 99 m depth 
(NUSC data). 
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Figure 3-99. Spectra of north and east components of current energy from 99 m depth 
(NUSC data). 
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Figure 3-100. Spectra of the total energy in the wind record. 
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Figure 3-101. Spectra of the anticlockwise and clockwise components of wind energy. 
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Figure 3- 102. Spectra of the east and north components of wind energy. 



Table 3-1. Computed values of depth, salinity, crt, dynamic height and other 
related parameters for Station 3. 
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2'3.4s-r- · --o.~ - o-.o-tt¢lt3 -· 

0.97576 

25 .396 0.97472 

26.020 0.97392 

0.00346 

o.ao29"6 

0. 00264 

Oe00206 

zo-.154 ·· - o-.9736--a- o;o--oT9-r 

26.2 7 2 

26 . 565 

26.679 

26 .796 

26.940 

0.97347 

0 • .97277 

0.97245 

0.97212 

0·97176 

o.oot84 

0.00172 

o .ootoO 

o.ooJ59 

o-.--ootStt 

0.00149 

0.00139 

0.00125 

sooe oo - - ~6••4-~ -

13.204 

1-3-i.-o-1' 0 

12.797 

l--2e·2"39- ­

l I .899 

s2s .oo 

5?5• 00 

600..-o-o---

625.00 

650.00 

675.00 

700.00 

725.00 

750.00 

775.00 

fJOO.OO 

825.00 

eso.oo 
875.00 

QOO. 00 

925.00 

950.00 

975.00 

1 ooo. 00 

521.21 

570.73 

S-95..- ... 8 

620.23 

644.98 

669.72 

694.46 

719.20 

768.66 

793.39 

818• II 

842.82 

867.54 

892.25 

916.96 

941.66 

Q66.36 

991.06 

BOTTOM OF CAST REACHF.D 

IO.H63 

10. 235 

9.262 

8.629 

8.072 

7.643 

7.099 

6.850 

6.682 

6.387 

6e2bl 

6.052 

5 .891 

5 .816 

5.668 

5 . 536 

39.557 

38 .87~ 

37.821 

37 • I 57 

36.566 

36.126 

35.578 

35.357 

35.217 

34.947 

34.850 

34.683 

34.560 

34.51 I 

34.394 

34.294 

35.677 

35e594 

35.545 

~~."""4"93 -

35.389 

35.2(}5 

35.149 

35.064 

34.976 

34.919 

34.856 

34.852 

34.856 

34.843 

34.851 

34.866 

34.880 

34.887 

34.897 

34.908 

26.976 

. 2'T"".0022 

27.049 

27.0076 

2 7.12 2 

2 7.161 

27.211 

27.24 7 

27.204 

27.284 

27.312 

2 7.344 

27.370 

27.399 

27.422 

2 7.461 

27.493 

27.508 

27.534 

2 7.559 

124 

0.971"52 0.00123 

o-,;9T1"315" ·- o-.--oo~ 

0.97123 

o.97094 

0.97079 

<?·970~2 

0.97048 

0.97035 

Oe97021 

0.97007 

0.96993 

0.00117 

0";0"0114 

Oe00110 

0.00106 

o_. oo 1 oo 

0.00097 

0.00095 

0.00093 

0.00090 

o.ooos7 

0.96980 0.00084 - · ·-·- · ·---·- ·--
0.96966 

0.96953 

0.96938 

0.00081 

0.00079 

0.00076 

o.96924 o.o~073 

0.96912 0.00071 

0.96885 o.ooo67 

TIMET DYNAM-HT BV-FREO 
fSEC) fDYN - M) (CYC/HRJ 

1.087390 
o.ot s 

0.031 

0.047 

o.u53 

o.oao 

- ·o.o-96 

0.112 

0.12"9 

0.14 5 

u-. 16"1" 

0.178 

0.194 

o.2 11 

· -· o.ZZ7 

Oe243 

o.·26o 

0. 2 76 

0.409 

0.426 

0.442 

0.459 

0.476 

0.492 

0.509 

0.526 

o. 5 43 

0.559 

o.S76 

0.593 

0.610 

0.627 

~-~43 

0.660 

0.1119 

0.2331 

0.3294 

·o;-4"o9B 

0.4788 

o.-s-4-06 

o.5944 

0.6442 

0.6916 

Oe7365 

o. 7799 

0.8220 

o.8625 

0.9017 

0.9396 

"'0 ".9763 

1.0118 

1.0784 

I. T097 

1.1406 

1.171"0 

1e2004 

1.2292 

1.2574 

1. 2843 

1.3102 

1.3346 

I .358 6 

1.3820 

le4048 

1.4268 

1.4481 

1.4689 

le4889 

1.5082 

I .5268 

1.5448 

1e5623 

1.5792 

10.698303 

6.566200 

I I • 790249 

3.881130 

7.714492 

3.508370 

2.818664 

3.275719 

2.675152 

4.183152 

I • 545006 

4.184682 

6.557223 

5.165549 

4.507494 

1.893855 

5.011493 - - . 

1.263033 

4.141626 

4e044701 

2.363891 

1.787181 

1.263902 

4.333126 

3.284 744 

1.999374 

2.36605~ 

3.794641 

2.898590 

3.848057 

I .673990 

2.001077 

I, 790074 

2.830736 

1.415583 

2.369063 

1.415'>6-S 

1.675624 

2.0ojo28 

SND-VEL 
(M/SEC) 

1543.0 

1538.7 

1536.7 

I 534.9 

1531.8 

1528.5 

1526.7 

152 4.9 

JSZ3.5 

15 23.0 

1521.9 

1517.9 

1516.6 

1514.8 

1513.3 

1510.2 

1510.2 

1509.6 

1508.0 

1507.2 

1506.3 

1504.2 

1502.2 

1498.9 

1496.8 

1495.0 

1493.7 

1491.9 

1491.3 

1491.1 

1490.3 

1490.2 

1489.6 

1489.7 

1489.6 

1489.4 



Table 3-2. Computed values of 
related parameters 

depth, salinity, 
for Station 5. 

dynamic height and other 

SHIP 
OTEC PR 

TVPE OF CASl 
CTD 

TAU=0.0375 

PRESS tiRE 
fDBARSI 

25.00 

5o.oo 

75.00 

soo.oo 

125.00 

seo.~o 

175.00 

2oo;oo 

225.00 

2!50.00 

27!5.00 

300.00 

325.00 

3eo.i>o 

375.00 

400.00 

425.00 

4\!10.00 

41!1.00 

eoo.oo 

525.oo 

eeo.oo 

575.00 

60o.oo 

625 .oo 

650.00 

675.00 

700.00 

725.00 

7eo.oo 

775.00 

80o.oo 

e2e.oo 

e5o.oo 

875.00 

900.00 

925.00 

950.00 

975.00 

sooo.oo 

SURVEY STATION DATE TIMEIESTI LAT LONG 
I 5 0 21 80 1751 17 53 24.0N 05 30 OoOW 

DEEPEST ARCH ~V~ SONIC DEPTH HT ABOVE BOTTM 
IOi0.5.0 OBARS 2000.00 fjEfEPS ******* METERS 

DSN 

DEPTH 
fM J 

24.91 

49.83 

74.72 

99- ;!5·9 

124.40 

1411".30 . 

174.14 

i9e;9e 

223. 7B 

24e;~ 

273.39 

298; 19 

322.90 

3il7;78 

372.!57 

397.Jii 

422.14 

44&;91 

471.68 

49Ce45 

~21.22 

5415.98 

!570. 74 

!i95.49 

6Z0.24 

089.73 

004 .46 

719.20 

743.93 

788.88 

793.39 

818.10 

842 .82 

887.1!4 

892.21! 

918.98 

941.88 

988.37 

991.08 

TEMP CONO SALINITY 
IOEG•CI fMMO/CMJ 10/001 

58.140 

!57.'1'19 

5!5.899 

55.536 

54.290 

52.ee ~ ­

eJ.3o6 

35 .BB 7 

je.i 9:l 

36.0 I 7 

ji\-;'12'1 

30.92 9 

3ii.967 

36.869 

36.04 1 

3il ;5-:rz 

• 05 7•• 

SIGMA·T SPEC·YOL SPV·ANLY 

22 .8 79 

24..398 

24 ;621! 

25.201 

2!5;6es · 

21! .933 

20.259 

1Cioi3/Gkl fCOi3/Gioll 

0.97753 o.oo~oo 

0.00215 

0.97348 0.0018!5 

28.618 

27.876 

25.00 1 

25.124 

23.728 

22.seo 

21.002 

19.914 

19.12e 

·le.J32 

17.797 

i 7.389 

10.540 

15.988 

15.841 

i4 .iieo 

14.185 

n ;1 e2 

49.000 

48~1- 15 

47.4 86 

"47.005 

45.993 

4·~-; -3to 

44.P37 

43-~79-t 

43.241 

-.-2.141! 

42.079 

... 1 ~494 

30.459 20.458 0.97308 

3o-; 3_9_9 -- z6·;sn · -o-;9'1292 

o.oo1ee 

o~ooTiD -

0.0015!5 

13eHS3 

12.638 

12.410 

12 ;1!oe 
11.2211 

to.77'0 

10.008 

9.2JB 

8.!553 

8.1 oe 

1.ee9 
7.4!16 

6.7!12 

6.614 

8.571 

6.4!52 

6.112 

5.979 

!S.933 

5.839 

!5.650 

41 .z 55 

·4o.aoz 
39.941 

-39~450 

38.817 

37.702 

37.044 

30.58 4 

3C .135 

35.9~1 

35.226 

3!5.1 20 

35 •. 1 OIL. 

35.001! 

3~.83_ ~ 

34.73'0 

34.&03 

34dll_ 

, •• !99 

30.26 2 

30-~1"18 -

30.122 

3!5;963 -

35 .8e 9 

-j!5~821 

3~.72 8 

35.62 I 

3!r;eeo 

35.26 4 

3!5.141 

315 .• 031 

34.97 2 

J'lo91 !L 

34.905 

34.811! 

34.83 0 

34.84.8 

34.84 3 

34 .81! 0. 

34.858 

34 .1!173 

34.8U_ 

26.008 

28.710 

26 .852 

27.008 

27.175 

27.213 

27.2..3.3 

27.2M 

27oZ.H . 

27.300 

0.97272 

0.972•1 

0.97200 

0.97148 

0.97088 

0.07073 

0.00146 

o;ooi:n · 
0.00133 

0.00120 

0.00104 

0.00100 

0.970!5JL J1.0..0~7 

0.97020 0.00091 

Z7.331 . . . D.27.D.!!!!. _ ____!lo_O_l!ll_ll.1. .. 

27.391 0.96907 o.oooe2 

27.482 0.909 I~ 0 .ooo 74 

27_.eo~--- - - .l!.•2 .0.2JIL. o.o_oo72 _ 

27.540 0.90!187 0.00069 

BOTlO~ OF CAST REACHED 

125 

TIMET DVN·~-HT BV-FREQ 
!SECI IDYN-~l ICVC/HR-l 

o. 110 

0.143 

o. 173 

0.206 

0.230 

0.272 

()~-21f9 "• 

0.305 

0 .32_2 _ 

0.338 

0~311!5 

0.372 

lf.:rae·· 
0.40!5 

0.422 

o •. 4~e 
0.4!5!5 

J!J.~.n 

0.488 

o._:s_lt:L 

0.!522 

o_._e_~ 

o.5ee 

<t.ii!7.2 

0.589 

o.623 

.0~~9-

4.697958 
Oo0975 
0~2215 25.829?09 

5.009990 
0.3217 

0.4B43 

·o;-!i·on 

o.oo45 

0.7901 

0.8712 

0.9000 

0.9459 

1.01!53 

f.ooe·o 
s. 0799 

1.1 t"oe 

1.1409 

- -,. 1'70!5" 

1.1989 

1.2526 

J.27BO 

lo3026 

1.3267 

.1.35Q2 

1.3732 

1.31>\5"-

1.4168 

J.4J7~ 

lo4!584. 

_ )' ,4.78~ 

1. 498 I 

t.eJee 
hii!!5J9. 

1.5710 

3,rv~~~ 

7.912448 

~- !...7_?.. ~? .3_Q_ 

4.586961 

2 ·~95~.1 0§ 

o.t53o•o5 

5.5698.3 

3.732.09 

3 • .0_!'01 70 

1.411168 

4 .• ~0783! 

3.399771 

~ .• 61!1]53 -

4.189010 

3,342208 

1.671316 

4 .68_5471 

3.222063 

1.787827 

lo094985 

3. 740601 

1.999711 

•• 2.2604 

3.347060 

1.673787 

2 .ooo·e39 
2.192091 

z.oof347 

z.oote37 

1 .oo64e9 

1.899423 

2.002177 

4.73i>"923 

SNO-VEL 
! M/SEC I 

1544.3 

15~3.5 

1!539.3 

15"3"8".-7 "" 

1536.0 

1532-.6 

1529.9 

152T;z-

1525.J 

1!523~l -

1!522ol 

l 5"21~ 3 

1519.0 

- -r!!"rr.-e 
1516.9 

1514.0 

1512.8 

l!ll"r~-7 ---- - · 

1!510.1 

i5oe;6 

1508.2 

1507.2 ·-

1504.7 

tso:r;•­
J5oo.9 

1498.3 

1496.1 

1494.7 

.1 . .,9~·· 

r492.9 

149Q~5 

1490 •• 

H9Q.,6 _ 

1490.0 

B9Q.z 

1490.1 

H89o9 

1490.2 

I ~90.? 

1489.9 



Table 3-3. Computed values of depth, salinity, at, dynamic height and other 
related parameters for Station 8. 

SHIP 
OlEC PR 

SURVEY STATION DATE TIME(EST) LAT LONG 
1 a 6 21 ao 1516 t7 56 o.oN 65 37 3o.ow 

TYPE OF CAST DEEPEST ARCH LVL SONIC DEPTH HT ABOVE BOTTM DSN 
Crt> --- - · - - ro14 .~o - OBARS 1"700-.·o-o - METERS - ····~· -- METERS . 405739 

TAU=0.0375 

PRESSURE 
·· tOBAR"S) 

25.00 

50.00 

75.00 

too.oo 
125.00 

l!lO,.OO 

175.00 

200.-00 

225.00 

0:!50.00 

275.00 

30o-. 00 

325.00 

350.00 

375.00 

400.00 

425.00 

450.00 

475.00 

500.00 

525.00 

sso.oo 
575.00 

aoo.oo 
t>25.00 

650.00 

675.00 

700. 00 

725.00 

750.00 

775.00 

aoo.oo 
825.00 

aso. oo 

875.00 

900.00 

Q25.oo 

950.00 

975.00 

1 ooo. 00 

DEPTH TEMP CONO SALINITY 
·· (M) · (Ot:G-Ct tMM-0/CM'} - - - (0100) 

124.44 

28ebl9 

Z7•9t"e 

25.236 

23.53l:l 

58.141 

54 .. 178 

!53. 130 

174.12 20.414 50.564 

t98".91r" " 19-.587 - ¢9•7l"2 

246.5? 

273.38 

29S. ·te 

322.98 

372.56 

397. :'!4 

422. 12 

446.90 

471.68 

521.21 

"!\~,;97 

570.73 

59~.48 

t..20.24 

644.9f:i 

669.73 

6CJ4.47 

719.20 

743.94 

768.66 

793.39 

eta. 11 

842.83 

867.54 

A92.25 

t.Jt6.96 

941.66 

966.37 

9?1.06 

t8-.e,37 

18.044 

t"'Te628 

16.719 

r-o. 17"9 

15.791 

15".-1"93 

14.466 

13.759 

12.703 

12.121 

I t-.~o4 · 

10.942 

l 0.170 

9.327 

8.675 

R.I04 

7.620 

7.261 

6.882 

6.505 

6.2A9 

6.182 

6.026 

5.902 

5.732 

5.550 

5.418 

-.8.475 

47.776 

"47.-292 

46.207 

45.118 

" 4"4.0413 

43.571 

43.1""59 

42.767 

41.578 

4"1.295 

40.941 

40.263 

39.640 

3H. 792 

37.A81 

37.186 

36.594 

36.109 

35.754 

35.396 

35.031 

34.854 

34.788 

34.665 

34.574 

34.440 

35.8R8 

36.110 

36.610 

36.906 

36.49~ 

36.990 

36.792 

36.697 

36.625 

36.566 

36.489 

36.43"3 

36.2<;14 

36.14 7 

36-..047 

35.935 

35.822 

"35.754 

35.661 

35"".624 

35.574 

35.487 

35.400 

35.274 

35.147 

35.050 

34.975 

34.924 

34.886 

34.863 

34.830 

34.840 

34.863 

34.872 

34.884 

34.895 

34.909 

34.917 

BOTTOM OF CAST REACHED 

SIGMA-T SPEC-VOL SPV-ANLY 
- - 1LR37GM1- rot37GM} 

22.879 

23.277 

24.506 

25.308 

25.586 

26.035 

26. 15"6 

26.251 

26.328 

26 • .tU8 

26.476 

26.~92 

2"6.653 

26.695 

26.827 

26;.860 

26.690 

20 .. 92""5 

27.005 

27.030 

27.079 

27. II b 

27.156 

27.19'l 

27.229 

27.259 

27.291 

27.313 

27. 34A 

27.373 

27.410 

27.470 

27.494 

27.525 

27.559 

27.581 

126 

o. 97753 

Oe97705 

0.97577 

0.97480 

0.97443 

o.oo5oo 

0.00463 

0.00347 

o .oo3or· 

0.00272 

0.00247 

o.97390 o.oo2o5 

o.9736a -· o.oo·rq4·· 

o.97349 o.oo186 

0.97331 

0.97312 

oe97296 

0.00179 

0.00171 

·o.orrt66 
0.00156 

0.97258 - 0 .001"51 

0.97243 

0.97209 

0.97195 

0.97181 

U.97T67 

0·97151 

0.97136 

0.97125 

o.oo147 

0.00136 

0.00133 

0.00131 

(J ;1}U1""2H" 

Oe00122 

0.001"21 

0.00119 

0.97109 ..... O.OOT14 

0.97095 

0.97079 

0.97064 

0.97049 

0.97035 

0.97021 

0.97008 

0.96993 

0.96979 

0.96965 

0.96951 

0.96937 

0.96924 

0.96910 

0.96896 

0 ·'96683 

0.00110 

0.00106 

o.oo1o2 

0.00099 

0.00095 

0.00092 

0.00090 

0.00086 

o.oooe4 

o.ooo8o 

o.oo077 

0.00075 

0.00072 

o.ooo7o 

Oo00066 

0.00064 

TIMET OYNAM-HT BV-FREO SNO-VEL 
- TSECI -- !O'i'tFR) !C'fC/>lRI "HI7SECI 

3.970501 
0.012 

0.026 

0.044 

·o.oot 
0.077 

Oo093 

0.110 

o.T2<> 
o.142 

0.159 

0.175 

0~192 

0.208 

o ·.224 

0.241 

Oo257 

0.274 

0.290 

0.307 

!1.323 

o. 340 

Oo357 

0.373 

0.390 

0.406 

0.423 

0.440 

0.473 

0.490 

0.506 

0.523 

o.540 

0.557 

o.574 

O.SCJO 

0.607 

0.624 

o.641 

0.0927 
32.373611 

0.2170 
8.669059 

0.3117 
9.969737 

0~3926 
6.780425 

o. 464 3 
- ~ ~?.?~!69 

0.5299 

0.5866 
0.891343 0.6361 __ _ _ ______ _ 

0.6839 

o. 7293 

0.7732 

Oo8153 

o.8556 

0.9314 

1.0666 

1. lOll 

1.1322 

1.1925 

2.441526 

~-- ~~~~60 

4.761203 

~ ---~§~719 

1.784403 

1.262167 

1.412039 

. ~.!~~~_Q79 

0.893332 

1.412860 

1.2214 __ ?.015965 

1.2495 

1.2768 

1.3026 

1.3276 

1.3519 

1.3753 

5.363097 

1·999025 

1.072775 

5.691071 

1.264871 

1.673514 

3.225718 

1544.3 

1543.5 

1538.4 

1537.1 

1535.6 

1533.6 

1528.2 

1526."5 

1525.3 

1524.3 

1522.0 

1519.6 

1518·2 

1517.4 

1515.8 

1513.8 

1512.9 

1512.1 

1511.1 

1509.3 

1508.7 

1508.0 

1506ol 

1504.5 

1501.9 

1499.1 

1497.0 

1495.1 

1493.6 

1.3979 1492.6 

).4198 

1.4410 

1.4614 

1.4810 

1.5oo 1 

1.5184 

1.5361 

1.5531 

1.5694 

3.226203 

3.900837 

4.338902 

0.895176 

1.415595 

2.610584 

1.266500 

1.266685 

1·416389 

1491.5 

_ !~~o-• 

1489.9 

14~~-9 

1489.7 

1489.7 

1489.4 

1489.1 

1489.0 



Table 3-4. Computed values of depth, salinity, crt, dynamic height and other 
related parameters for Station 10. 

~HlP 

OTEC PR 

TYPE OF CAST 
CTD 

1 AU-=.()".6375 

SU~VtY ~TAllON UAT~ TlMEt~~l) LAT LUNG 
l 10 b lb bO 1547 17 ~!:> l~.ON b::l <+1 JheOW 

Ut~PEST ARCn LVL SONIC UCPTH HT AdLV~ bUTT~ 
lOObeOO DBARS ltiOO.OO MET~RS •••••** M~ -JtHS 

PRESSURE 
I DBARS I 

DEPTH 
IMI 

TEMP 
IDEC.-cl 

(.ONU 
(MMO/CM) 

SALINITY 
(0/00) 

SlbMA-T ~~C-VOL ~P~-ANLY 
(CM3/G~) (CM3/GMJ 

·-·;;s-;-oo 

50.00 

75;Q6 

too.oo 
·-t-25;oo --

150.00 

49.81 
- - 74.69 ___ _ 

99.56 £3.975 

!:>8.041 3s. ~bl+ -- - -;2~·o s-

36 • ..302 

--·s·~-.76.476--- 36.62~ 

54.353 36.775 .25.012 

U.97751 Oe0049d 

0.97519 Oe00300 

0.974:)0 o. 00.233 

----17s.oo - --,-,,.7•4 -.•t•o ____ "<"o-.•,•s""3----•s•o-. ""2"s"7~---,376-.'7"'s't----"2c;;:6-.'o"7":.,---~o' -."9"'7"'3"ac::b-· ·o.oo20T- -

200.00 196eY2 t9.236 49.169 36.642 26.232 o.97361 o.oota7 

2~0.00 24l;.54 1h.4b4 

- - - -~ -27s ;oo-- 2'"'7"3' .' 3"5,_--, ,"'a.o9Y 

300.00 298.15 17.680 

· --·-:j2s :<fO - 322~·- -· .7.0 ./9 

350.00 .3 47.74 16.706 

- - - -·- 3-rs-;oo·-·- ·n2;·•s "3----,, .6-. '1't "2 -

400.00 397.32 •s.oss 

450.00 446 .8b 14.001 

47.d~O 

4b·b~l 

4b.~ll 

44.258 

36.503 

36.447 

30.359 

36.199 

3b.033 

20.3tl4 

26.41~ 

26.477 

26 .55:) 

26.661 

26.773 

0.97328 

0.97312 

0.972.96 

0.9~225 

o. 00167 

0.00140 

·----;4"2' .- 7'-<>'"""3.-----:>.,s" .' aoc2"'b.-- "2"'6-."b"9'6 -- ---0.9~ 0.00130 ·--· · 

soo.oo 

52·s.oo· 
sso.oo 

·-- -5-i 5~0o 

600 .• 00 

625:.oo 

oso.oo 

075.00 

19_9~Q_O_ 

725.00 

496.42 

595.46 

044.96 

669.70 

719.17 

13.320 42.27ti 

""-f..Jl6 

.37• 7Yb 

ti.111 .J6.b19 

35.760 26.':1:::S:.i 

2"1. too;. 

35.1.jY 

o.CJ7167 

U .':1701b 

o.c,;70o.3 

- ~ -·':17 04_~ 

u.97U.J'+ 

o. 00 12 7 

o;oorz4--
o.oo 119 

o. 00101 

o. 00097 

0.00094 

- _ ___ _1 50.0_0 __ _ 743.91 __ ,_1..:• 6,_'Jz_6,__ .36. 20 0 .J4. 9"'4"-"-----'""-7'-'.~2"' 7 ___ _ g~97 O?_Q _______ Q_._Q.Q.P92. 

775.00 766.63 7.342 35.tl41 34.900 27.312 o.9700d 

_ -- -- --~oo.oo __ 793.36 _ __ __.,b,_,.,_,a,_,l'-'6'-----'3'-'5'-'"'-'3'-'1'-'a,_ ____ :34~4_4 __ g_"!..!._342 __ __ Q.._9Q~~3-

8~5.00 d18.08 o.o75 

-~---~'-"5"'0""-"o-"o'--·-"8"'4"'2'-'"-"e'-"o'-- -----'6'-'.,.4,_,3,_.~~--~;,'-"4'-'"'-'q._,ti,_.9.__ 34.b4':), 

875.00 867.52 

_ ___ 9 _00.0Q__ . 892.23 

925.00 

950.00 

975 .oo 

916.93 

941.64 

966.34 

_ ----~tQ_OO~Q__Q___ - 991.03 

BOTTUM OF CAST REACHED 

6.219 

6.096 

5 .895 

5."f21 

5.500 

5.429 

34.812 34.852 

~'3~4~·~7~2~1--~34.863 

3~.437 

.J4.300 

34.207 

34.8b!l 

34.891 

34.Yl2 

34.919 

2"1.428 u.96952 

~7.4c;,o O.Yo92:4 

27.561 0.96896 
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o. Q.9 087 

o. 00079 

p.QOc;>76 

o . ooo1 2 

o.OOOb6 

_o._090_Q.4 

T lMEl 
(St:..C.J 

o.vo7 
u.u23 

o.040 

0.056 

(.1.072 

o. 121 

o. 138 

DYNAM-HT 
tovr-.;-M) 

o. 054 -, 

0.1784 

bV-FRE;U 
(CYL/HR) 
O.ot!"-Lt1f>5__ _ 

~ -~-- __l__l_-.09.07.t:t:J 
0. 2 717 

0 • .3509 
_ _ -- - ~ o32tH.b3 . 

0.42 2 9 

3. 335343 

::.NO-VEL 
tM/~C.C) 

1:)3o.o 

1 :.;..34.0 

0.5892 1 ~ 25.2 
_ _ ___ _ ,j_.__(l,2_1 .4..9~ -~-

0.635b l ~24·b 
2 .1ti4 22: 4 

0.892004 
0.187 0.7662 1 ~22 .2 

O."Zo3 ___ o.Bo7~~-"--'- ·7·aoe-z ______ l =>~0.7 --

o.~zo 

0 • .253 

0.2&6 

o~-302- -

o. 318 

0 • .3.]4 

o • .jst 

o. 384 

0~401"--

0.4.34 

0.4b7 

- 9.!!' 4_9~ 

0. ~.34 

1. 092b44 
0.8468 10 11:1.9 

- . _ ___ _ l _ • .!t. LlJ).28.. _ _____ _ 
o.aB52 1518.4 

:i-279619 
0.9~ us 
. ~- --1·61.0 .30.6 
o.95o 1 

1 .411ot:..l 

1~1S.4 

i -:;;1.,.3--

o.~89.2 1~12.6 
- - - ___ _Q .! .b..2.;i9.2.Q. _ __ ___ ____ _ 
1.0219 1~12.1 

1 · 094272 
1 .1157 

_____ l..!.1~.?£QL . 

1·1448 
2.09b004 

1.1732 
- - -- - __ 1.~1~;,~5~­
l. 2 00b 

1. 22 71 

1. £:.S2 H 

l•C.77o 

1. 3 014 

1. 7tlb011 

~ .44b709 

o.t.-~941:::82 

o.b 32444~ -

1.tsCJ7 ~9~ 

• ~ oa.o 

i-;Q~ 

1so5 . 1 

. .1 . • _ 3g_.q._g_ ~ . .. ~-----· __ _j _4 ~~~_5i __ -
2.6t:s3~~5 

1·3473 

1.4_~92 

1.390~ 

4.818553 

1 .8~8050 

l4Y2.9 

O~o.~ -~--- .! • tl.!A .. __ _ _______ _!_490._ ~ 
1.790::S27 

o.soo 

O. OY4 

o.o27 

Q·~44 

1.4313 

1.4~0§ 

1•4692 

1.5038 

1.::>2 02 

14CJO. 1 
2.366 703 

. _ .l_'l§lj_t: Q_ -



Table 3-5. 

5H1P 
OTEC PR 

TYP E OF CAST 
CTD 

TAU=0.0375 

PHESSURE 
( DBARS) 

-25.-00 

so.oo 
7 5.00 

100.00 

!"25 ;oo 

100.00 

175.00 

200.00 

.c::s o.oo 

.C::75.0b 

300.00 

.3~0.00 

315.oo · 

400.00 

425.00 

4 00.00 

415.00 

soo.oo 

5.<::5 .00 

~so .oo 

075.00 

600.00 

625.00 

oso .oo 

t-15.00 

70_0_.0_0 

725.00 

1~0 . • 0.0. 

77 5.00 

b25 .00 

li~ .• o.o. 
b75.00 

9.QO.,QO 

925.00 

9_;._o_.._o_o 

97!:».00 

I..O.O.O.,QQ 

Computed values of depth, salinity, at, dynamic height and other 
related parameters for Station 13. 

SW VE '( ~ T A 1 l ON U AT t. r 1 ME ( ~::, T ) LA T 
1 13 o 17 d0 lb ~b 17 ~0 J ooON 

Ut.EPl~T A~LH LVL SUNI C UI:::.PTH HT AtlUV~ bUTTM 
1000.00 08AK5 l bOOoOO MeTER~ ••••~•• Mll E~~ 

DEPTH 

'"' 

i74 ;12 

198.9!':> 

2~3 .-rt:; -

322 :9a· 

J47.7d 

3"'r2 .s-r 
397 • .i~ 

4-~2 .f3 

'140 • ., 1 

471.68 

496.45 

::)10 . 74" 

b95. 4Y 

119.zo 

Z".t:J. t 'i.'l 

768.66 

!3 l d .l1 

ti_lt_;:!,!;iJ. 

80 7.04 

a<.a .. z.c_ 

2.4 lt..b..1.. 

966.37 

'l_2_lL0_7_ 

TEMP LONU ~ALINITY 
(U~G-C) (MMO/CM) {0/00) 

lts.741 

i 8 .. i46 

.-,.4 76 

1 7 .. (ifi2" 

1 5 . .. :Sl"J 

r·4 -~ b::>2- ·-

14.1 .::1 

i3.4"1b ---

13.039 

c~-.-1or 

1 2.107 

'::toJbO 

l,;)_,l_Qq 

7.::::.1:13 

o ... J.H_~ 

6.174 

s.oo4 

~_.:'>.lQ -

41.908 

Jo.07 5 

..l't.L'i.~ . ..:1 

34.768 

..)5.7 2 0 

34.849 

~lGMA-T 

.c::6.Y60 

i::. 1. l"" b 

ji:( .. J ll 

27.343 

i!..:Z. L3_5_0 

5Pt:.(.-VOL 
(CM,:,/GM) 

0 . 9731"3 

0.""7293 

u ~ i.;i1 27o 

o.Y72~., 

0.97195 

0.97i"1"8 

0.97164 

o.-·97 Is 1 

0.97 01!> 

OeYf'Of:O 

u.97031 

l)_.._l)"f0.1c1 

O.Y7004 

O~t.90.Il.O.t:t 

o.Sto952 

Q_._9_0 .b.ts.~ 

SPV-ANLY 
tCM~/c.Jo') 

a ·.a0497 

o.oo~<:::~ 

o.oo.::so7 

o.oo:H3 

o.o0.<2dl 

o. 00..::45 

o.oo::::t4 

o .. oo~oz 

o.ooii.lo 

0.00180 

0.00172 

Oo00lb4 

o.tfOlbO 

Oo00153 

. 0 .. 06146 

o. 00143 

o.oot.37 
0.00133 

o.o0121 

o. 00 1 ~ 1+ 

o,oot22 

v. 00 lld 

o.oou3 

0.0010b 

o.ootO£ 

O.OOO'::Ib 

o .. Q0094 

OeOOUI.J I 

o ... oov.~o 

o. 00006 

QLQQQ85 

o. 000b4 

o. 0007ij, 

Q_.._Q_Q076. 

u. 00074 

Ue..OUO.l .l 

o.oo069 

o ..... o.o.oo.o 

T lMI:.T 
tSt:.C) 

o. 611 

Oo VL "I 

OolJ4+.3 

o.o!:>~ 

u·. (/tb -

0.12=> 

o.-t74 

o. 1SIO 

o. £07 

0.240 

o.:.::66 

0 • .::73 

o.2.b9 

ll. 306 

Oo30:::C 

OeJ79 

u. 4 i::::':J 

Ot't46 

0.490 

u .. ~12 

0. O£Y 

0 ... '::1.71 

o.oot~ 

v .. out~ 
o.o22 

Q,_Q..lti 

DVNAM-HT 
l UYN-M) 

0.£00d 

u.29S.-3 

0. 3628 

0.632.3 

Oobb1 2 

0.7£.76 

0.8141 

0.9679 

1.002 9 

1.0:307 

1.06""2 

1.1006 

·1· 13i 4 

1.1ol'f 

E!V -FHt:.U !>NU-VC:.L 
((.YC/HR) lM/~fC ) 

f:_.~31lf..2..Q_ __ ------ - ­
J. O-..:ioCJ 

J.lo0 ~7'0b7 

7.024~97 

~ _. __ 1 _7_;,_~l~ 

},1M 3347 

4 ·~~ ?~4_Q -­

ta.950527 

1.202309 

l·b710b0 

o.o .. ::qc;>_~4 

1.~47!:>44 

l :>.:i2ob 

1~ ..: 4.b 

t t>2t.o 

1:>10.2 

t::.to.o 

1::>01.0 
£ ·~';:15 ~ 7-~ . 

1.1':.16 2 . 1065 • .3 . 

1e£1 60 

1 • .c: 70 I 

t .3d64 

l .. 4i01ti 

),4£9U 

1.469 "/ 

l . ::>076 

le5430 

1.6720bo 

.. h63lb'::t.3 

lelJ'71:J4 ~ 1 

2el91b.C::l 

1.2o:;,432 

o.o 

2.6b:.so2 

1.5~0080 

~ • .2b2 bb 0 

4e3'+1.:.Y4 

o .o33;j2b 

le26683.j, 

1 ::;, 0 2 . 7 

t :;uo .o 

l<+YJe1 

1<+ 1::10.6 

1469 .9 

14t1'7.7 

.l<t.b..':l .. 5. 
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Table 3-6. Computed values of depth, salinity, crt, dynamic height and other 
re 1 ated parameters for Station 15. 

SHIP SUUVFY STATION DATE llME(EST) LAl LONG 
OTEC PR I 15 b 18 80 1100 17 •a IBeON b5 .3 30eOW 

TYPF. OF CASJ DEEPEST ARCH LVL SONIC Df.PTH Hl ABOVE BOTH4 OSN 
CTO 306.00 DBARS 50 o. 00 Mf: TE RS ........ MEIERS 405737 

TAU=-0.0375 

~ESSURt: DEPTH TEMP CDNO SALINITY SIGMA-l SPEC-VOL SPV-ANLY TIMET DYNAM-HT BV-FREQ SI'•ID-VEL 
(08ARS) I M) t DEC~-c) (MMO/CM) c 0/00) CCM3/GM") (CM3/GM) (SECJ CDYN-M) (CYCMR) (M/ SEC J 

I .537820 
25.00 2 4.91 2ti.436 57.891 35.851 22.912 0 ... )7750 o.oo497 0·013 0.0994 1543.9 

15.249915 
so.oo 4Q·82 26.8,4 56.781 :30.251 23.717 0.97663 0.00421 0.029 Oe2149 1541.3 

7.904038 
75.00 74.71 25.004 55.780 36.526 24.329 0.97594 Oe00364 0.045 0.3124 1539.2 

10.751832 
100.00 qq.se 2"4. 339 54.b77 36.721 24.862 0.97533 0·00314 0.062 Oo3966 1536.8 

5.415750 
1 2 5.00 12 4.44 23.346 53.928 36.964 25.341 0.<:17477 0.00269 0.078 0.4696 1535.1 

3.726340 
150.00 149.28 22.054 52.54 7 36.968 25.716 0.97431 0.00234 0.094 0.5332 1532.3 

0 •. 5900 
2.597732 

175.00 174.12 21.176 51.501 36.876 25.891 0.97404 o.oo219 o.111 1530.3 
2·183146 

2 00.00 198.Q'4 20.268 ~o. 4 33 30.786 26.06q Q.Q7376 o.rro202 0.127 0.6418 1526.2 
7.160092 

2 2 5 .00 2 23.76 19.008 48.912 36.618 26.27 2 0.97347 O.OOIH4 0.143 0.6906 1525.0 
3.215128 

?50. 00 ~~~8.57 Ut-410 4 8.207 36.541 26. 3b6 0.97327 0.00176 o.t6o 0.7354 1523.6 
4.038107 

275.00 273.38 17.969 47.693 36.484 26.433 0.97310 0.00170 0.176 0.7788 1522.7 
1.092495 

300. 00 ?.CJ8.18 17.499 .47.134 36.4 1 2 26.493 0.972"94 o.oot6S o.t92 0.8205 15~1.6 

BOTTOM OF CAST REACHED 
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Table 3-7. Computed values of depth, salinity, crt, dynamic height and other 
related parameters for Station 17. 

S HIP 
OTE C PK 

TY Pt: OF CAST 
uo 

TAU=-0 .0 37') 

PRESSURE 
( OBAR~) 

oo .oo 
7 5 .00 

100.00 

1 <:::5 .00 

150 .00 

1'ro.oo 

20 0.00 

~so.oo 

2 7 5 . -00 

300 .oo 

J25 .00 

3"::>0 .00 

37·s.lfo 

400.00 

42 5 .00 

4 5 0 .a 0 

475.00 

soo .oo 

~25 .0 0 

5SO .0 0 

o?s .·oo 

t.SO.OO 

o7S.OO 

700 .o 0 

12 5 .00 

7 50 .o 0 

775.00 

tlOO .OO 

650 .oo 

U75 .oo 

900 .oo 

l,f25 . 00 

qso.oo 

<:. 7 5 .00 

1000.00 

SUt< Vf'( >:> Ttr.Tl (JN IJAlt •1"'~- t t.~ T) LAl Ll.JNG 
1 17 t> ~A t10 1 ~ 1::> 17 4~ ttt-,.QN 00 4 ~ 4 ~ eOW 

U~~P~ S T ARCt1 LVL ~ ONIC 0t.~lH HT ABUVt ~OlTM 
1010. 5 0 U~AW~ 1 2 U0e0U Mtl tH~ •****** MEl tR ~ 

t>SN 
40S747 

OEPTH 
IMI 

T ~MP CUNO ~ALINITY ~ I UMA-T ~EC-VOL S PV-ANLY 

1<+4. ~0 

1 74 .1 3 

2 4g. sH 

~-7 3~39 

298 .1 9 

.397.3!::> 

440 . 9 1 

4 71 . 6l:: 

4 96.4 s 

s 70.74 

719. 2 0 

7 68 . 66 

d92 . 26 

9 1 0 . 9 7 

941 .67 

960.37 

991.07 

(O E_t,-C...} (MM U/LM ) (0/00) 

~ 7 .1 o 7 

~~ ·. 74.3 

C:::4 e4 bY 

11:1.7 '..1 1 

H; ~ oi-:7 

1 b . .. H:d 

17. 320 

lb. tlJS. " 

l 3 e L 41 

ll. Y<tb 

11. ~-u-fj -

10. 850 

<:J . 2 74 

-,. 3~6 

0.44~ 

t-. 17 3 

5 .o b5 

5 . 5.3 4 

4o. tJ~o 

44. £ hd 

42. li:H:S 

.JY.9Yl 

.39 . ::)4 1 

J l. 62 1 

3 :.>. Q;jQ 

.il. 0 ~ 1 

.Jb-.tsfs·,; 

36 .72 2 

Jo-~ t;o-.-

Jb.O.:tb 

.J5.74Y 

3-~ . bJ4 

35.454 

.::ss . 390 

J5. 137 

3 5 .0 3b 

Jttt <.!J 4 

.j4.686 

,J4~~f>Sr 

3 4.b6:) 

..:S4eS6 4_ 

,j4.670 

.i,. p7(:t . 

34.89b 

~ 4 . & 11 

co·. t bb 

~5 . 0'}3 

ib~ • .,-3b 

26 el4b 

2-b -. O::Yf:. 

~b • .:S"f 1 

2o .77J 

~o . 941 

~7.0-oO 

-; 7.o ...... 

Xf. ·o.;,i 

i!.7 .1 2 3 

i?: 14~ 

2 7,200 

~ '. ?.~\. 

c 7 . 2o 1 

2 7. 304 

2 7.40 '7 

? 7_.44.3 

4: 1. 4 b.) 

( C M3 /GM) ( CM:i/(,M) 

u.Y -153tl 

U. Y7 .49'+ 

u.Y7'+00 

OeY736(J 

o.~7-.344 

v.Y729l 

o .Y7 i!. 7 t> 

U.47.:!o(.l 

0.9724:.3 

0.97 22~ 

o.Y71oo 

o-. 97_1_4"" 

O.YflJ4 

O.Y"i"iia 

0.97104 

o.Yi0Y1 

OeY7064 

1).9"/Q22 

v.970ots 

o.oo.;19 

O. OO..::'tsb 

o.uo;,:o .. o 

O.OO.i:::l4 

0.00195 

o-.li0 -Hi2 

o.oo 17 ~ 

o.oOtotl 

0.0010 2 

Oe001t>7 

OeOOl S .i 

o-.oo147 

0.00140 

o.oot.:t2 

a·. o-o-·12-<F 

o.o012o 

0.00 It:! 1 

o. 00 11 1 

O.OOlll 

0.00109 

0.00106 

0.00103 

o.oo1o 2 

o.ooo9d 

o.oooc,::a 

o. QQQ9J . 

O.OOV91 

o.oooBs 

!J. •\o'Q9Q_7 _ .o. 001,)_/;i~ 

0.96'}55 

0.9()940 

o.Yb 92t:J 

0.96~99 

o.9Qess 

0.00081 

o.ooo11 
o. 0007b 

Q•QQQ73 

o.oooo9 

0.00066 
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TIMtT UYNAM-Ml UV-FHtU 
( ~ cC) (LYN-M) (CYC/Hk) 

u.tH:t7b~7 

0.040 

o. 002 

o.u7u 

O. OY ::> 

v. 111 

o. t oo 

o. l7b 

o. 19.::S 

O. L O':tl 

o • .:.Lo 

o • ..,Q ij 

o. 3 2 5 

o. J 4l 

Oe ..i5t:i 

---0.-J74 

Oe.J'/1 

0. 4 0 tl 

Oe441 

0.474 

- Q,4}9l 

Ot. !>':;I O 

o. ~o7 

o.!:>o3 

.o. 60,0 

o. 3~0u 

0. '+00 £ 

1. 01 7tt 

I • 0~00 

1eOB 33 

1el1 ":>~ 

1. 140 0 

1.17 ':> 7 

1. 2 040:.' 

1. 2 3 1 8 

I • .::Sti tl 

t . .. HOo 

l e40f>9 

'· 470!:> 

1.4909 

1. 5062 

10e07'7.1;JO 

beOU.::u:.~-' 

... 7.66.i..:....l_l 

1 • 7_bb .tL9~. 

7.42411 2 

3 .4052 7tl 

c..8'::t440.j 

le2b52 19 

4.0olu47 

1. 2o~ tb0 

1.7C,0 2b5 

1 • 0Y64tj<\ 

1.41630 0:.'. 

!>Nu-VC:L 
(M/ !.> LCJ 

l ::> 4 0::' e0 

l ::>.jl> •l 

l ::>.;,OeO 

ltl'=.:b.Y 

l :>L lel 

1 ::u. u.o 

15 1 .... 1 

l :.> l t:! . -1 

i o t ~ .o 

l ::>Uo .Y 

1 ::>0..:) .7 

1 ~ 01.1 

... ~ .. 7 

14 Y4 . ~ 

llf~O • .l 

14'.:10 .... 



Table 3-8. Computed values of depth, salinity, crt, dynamic height and other 
re 1 ated parameters for Station 19. 

SHIP SURVEY S TATION DATE TJ ... E(EST) LAT LONG 
OTEC PR I 19 b I~ t\0 92t\ 17 •• 36.0N b5 57 . l8e0W 

TYP€ OF CAS T DEEPEST ARCH LVL SONIC DE. PT H HT ABOVE BOTTM DSN 
CTO 404.00 08ARS 700.00 METERS ••••••• METERS 405736 

TAU=0.0375 

PRESSURE DEPTH TEMP COND SAL I Nl TV S!GMA-1 SPEC-VOL SPV-ANLY TIMET OYNAM-HT BV-FREO SNO-VEL 
C 08Aq:S) (M) (OEG-Cl (MMO/'CM) (01'00) (CM3/'GM) fC,3/GM) (StC) CDYN-~l CCYC/H~ l CM/SEC I 

0.887845 
25.00 24 .91 28.4~7 57.961 35.85 4 22.893 0.97752 0.00499 0.013 0.0972 1544.0 

19.786926 
so.oo 49.83 28.3:.!5 57.913 35.936 23.010 0.97730 · o.OOo\89 0.029 0.2219 1544.2 

10.255592 
75.00 74.72 25.675 55.900 36.558 24.331 0.97594 0.00364 0.044 0.3216 1539.4 

5.412604 
100.00 q9.59 ~4.592' 55.071 36.612 24.855 0.97534 0.00315 0.060 0.4061 1537.5 

10.608109 
12~. 00 124.45 23.784 54.379 36.945 25. 197 0.97491 Oo00263 o.o76 0.4806 1536.2 

5.737576 
ISO. 00 14Q.30 ~z. '72'4 ~3.362' 37.040 25.579 0.97444 0.00248 0.093 0.5463 1534.1 

8.752970 
175.00 174.13 20.927 51.160 36.815 25.913 0.97402 0.00216 0.109 0.6039 1529.6 

200.00 19~.90 19.9'Q3 50.100 36.751 26· 116 0.9737 2 o.cro19e · 0.125 0.6553 
2~272394 

1527.4 
5.160069 

225. 00 223 .77 19.088 49.005 36.625 26.257 0.97348 0.00185 o.t42 0.7034 1525.2 
(.668301 

250.00 ~4fll.5'.:1 18.204 47.960 36.513 26.397 0.97324 0.0017':3 o.1se 0.7482 1523.0 
0.630681 

275.00 273.39 17.597 47.248 36.433 26.486 0.97305 o.oo165 o.l74 o. 7902 1521.5 
2.600728 

300. 00 zqe.t9 17.333 46.940 36.392 26.519 0.97292 0.00162 0.191 0.6312 1521.1 
3.568798 

325.00 32?.99 16-.762 46.264 36.30 5 26.589 0.97274 0.00156 0.207 0.8713 1519.7 
2.601750 

3!>0.00 347. Te t5.eoz 45.124 36.153 26.697 0.97253 0.00147 Oo224 Oo9090 1517.0 
1 .41 12 1 2 

375.00 372.57 15.380 44.633 36.085 26.741 0.97238 0.00143 0.240 0.945>1 1516.0 
2.093434 

400e00 397.35 1!!1.175 44.400 36.053 26.761 0.97226 ·o,OOI42 0.257 0.9806 1515.8 

HOTTOJrr4 OF CAST RE.:ACHED 
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Table 3-9. Computed values of depth, salinity, at, dynamic height and other 
related parameters for Station 21 . 

S HIP 
Ul tC PR 

TYPE OF CAST 
CTO 

TAU= Q.0375 

PRESSUk:E 
( UAAq$ J 

25 .00 

50 .00 

75.00 

too.oo 
125 .00 

150. o-o 

175.00 

zoo.oo 
225.00 

250.00 

275.00 

300. 00 

325.00 

350.00 

375.00 

400.00 

425.00 

•~o.oo 

475. 00 

soo.oo 

525 . 00 

sso. 00 

575.00 

600.00 

625.00 

650 .00 

675 . Ofl 

700.00 

7 25 . 00 

750.00 

775. 00 

eoo.oo 

025 . 00 

850.00 

A75. 00 

900.00 

950.00 

975.00 

1000.00 

SURVEY S TATION OAT~ TIME(EST) LAT LONG 
1 21 6 t 9 uo 1038 17 ~o 24 .0N 6~ sq 6.ow 

DEEPEST ARCH LVL SON I C DEPTH HT ABOVE BO TTM 
1002.00 ORARS 1500.00 METERS ******* MFTERS 

OSN 
405743 

DEPTH 
00 

TEMP COND SALINITY 
(OEG -c ) (MMO/CM) (0/00) 

S JGMA-T SPEC-VOL SP V-ANLY 
CCM3/GM) CCM3/ GMJ 

49.83 

74.72 

QQ.59 

149.29 

174.13 

198.95 

248.58 

28.538 

25. 118 " 

2"40.-T28 

23.527 

2?•""38T . 

20.906 

20'".036 

19.004 

17.880 

sa . osz 

58.0 71 

55.424 

54 .08? 

5;?"".874 

5 1.127 

50. 1 53 

48.910 

48.083 

47.589 2 7 3.36 

298 .19 

322. 98 

347.78 

"170."5"50 . 47. 2 1 2 

372.57 

3Q7". 35 

4 2? . 13 

44 6.91 

471.66 

17.01 6 

496. 45 ·· - T3e""41JO 

52 1. 22 13 .079 

46.573 

4 3.090 

4 2. 014 

545.98 --~ . -.,1.002 

5 70.74 

595. 49 

b44. 99 

069.73 

743.94 

768.67 

793.39 

~ . a. 11 

A4 2 • 83 

867 .55 

8'}2.26 

Q } 6 . 9 7 

941 .67 

966.38 

4':1 1.07 

11.460 

9.759 

Q.076 

8.652 

8.319 

7.859 

7.485 

7.117 

6.837 

6.589 

6o320 

6 .1 55 

6.018 

5.873 

5.677 

5.522 

40.200 

39.829 

38.725 

38 .33 3 

37.608 

37. I 70 

36.831 

36 . 358 

35.98Q 

35.62 7 

35.375 

35.145 

34.911 

34.773 

34.btl9 

34.559 

35 . 885 

35 .892 

36.655 

36.835 

36 . 931 

36.807 

36e757 

36.6 19 

36.531. 

36.474 

36.429 

36.34 7 

22 .893 

22 .90 9 

24.575 

2"5. 011 

25.263 

2"5.607 

25.91;3 

2"6.11 0 

26.27 5 

26.3"86 

26.4-48 

20.493 

26.561 

3"5". 223 . "26 .049 

36.127 

36.034 

35.939 

35.909 

35.870 

35. 7 8 1 

35 .725 

35.588 

35.477 

35.427 

35.2tJ7 

35.204 

35.110 

35.056 

35.014 

3 4.955 

34.880 

34.875 

34.860 

34 .a 59 

3 4 .862 

34.87 3 

3 4. 885 

34.901 

34.910 

26.715 

26.772 

26 .831 

26.848 

26.870 

26.92 4 

26.956 

2 7.080 

27.105 

27. 149 

2 7.17 2 

27.2 11 

2 7. 237 

27.256 

27.305 

2 7 .329 

2 7.385 

27 .445 

27 .471 

2 7.499 

27.537 

27 . 563 

0 . 97752 

0.97740 

0.97571 

o.97SJ9 

0.97485 

0.97441 

0. 9 740 2 

0.97373 

0.97346 

0.97325 

0.97309 

O.Q7294 

0.97277 

0.972"58 

0.97241 

0.97225 

0.97209 

0.97184 

0.97168 

0 . 97154 

0.9713l:a 

0 . 9 71 2 0 

0.97106 

0.97091 

0.97077 

0.97062 

0.97049 

0.97036 

0.97022 

0.97009 

0 . 96995 

0.9698 1 

0.96968 

o.oo499 

0.004911 

0.00340 

0.00300 

0.00277 

0.0024 5 

0.00217 

0.00199 

0.00 1 84 

0.00174 

0.00169 

0.00165 

0.00159 

0.001 5 1 

0.0014 5 

0 .0014"0 

0.00135 

0.00134 

0.00133 

0.00128 

o.oo125 

0.00116 

o.oo1t 3 

o.oo111 

0.00106 

0.00104 

o.oo1oo 

0. 00098 

0.00096 

o.ooo9 3 

0.00091 

o.oooaA 

o.oooes 

o.ooo 83 

0.96953 0.00079 

0.96940 

0.96927 

0.96913 

0.96898 

0.96885 

o.ooo77 . 

0.00075 

o.ooo12 

o.ooo69 

o.ooo66 

BOTTOM OF CASl QE ACHEO 
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TIM ET DYNAM-HT BV-FREO 
( SEC ) ( DY N-M) (CYC/HR) 

0 . 887845 
o.o t4 

0 .030 

0.046 

0.062 

0.079 

0.095 

0.111 

0.1211 

0.144 

0.160 

0.177 

0.193 

0 . 2 10 

0.226 

0.243 

0.259 

0.276 

0.292 

0.309 

0.325 

o . 3 4 2 

0.356 

0.375 

0.391 

0.408 

0.458 

0.475 

o.soa 

0 . 5?.5 

0.542 

o.sse 
0.575 

0.609 

0.626 

o. 642 

0.659 

0 .1 047 

0.2294 

o . 3253 

0.4055 

0.4769 

0.5426 

0.6001 

0.651 6 

0.6995 

0.7042 

0.7872 

0.8288 

0.8695 

0.9082 

0.9453 

0.9807 

1.0150 

I. 0486 

•• 062 1 

1.114 7 

1.1463 

1.1766 

1.205 7 

1 .2336 

1. 260 7 

1. 2870 

1. 3 124 

1. 3372 

1. 36 14 

1.3850 

1.4080 

1.4304 

1.4521 

1.473 1 

1 .4934 

I. 5 130 

1. 532 1. 

1. 550 4 

1. 567 8 

1. 584 6 

3.8 1Q220 

7.307957 

6 .417610 

3 .830920 

4.455162 

2.183230 

3 .335838 

2.359306 

3 .1 53278 

1.261503 

4.136838 

3.732965 

1 . 785011 

2 . 6 02 5 09 

1·893923 

1.5465 7 5 

1.894408 

4.141 5 00 

1.094072 

1.263562 

3.895202 

1 .09~606 

0.893889 

0.632161 

2.965557 

2.662823 

2 .607944 

3.848004 

1.41475 2 

4.100945 

1.674431 

2.001628 

2.532226 

3.902957 

2o631902 

1.55 1 330 

2. 194 2 1 8 

SNO- VEL 
(M/SEC) 

15 44.2 

1544.6 

1538 .2 

1536.5 

1 535 . 5 

1533 ol 

1529.5 

1 527.6 

1525.0 

1523.3 

1522 .4 

1 52 1·8 

1520.5 

1518.4 

1516.9 

15 15.4 

15 13.8 

1 5 13.5 

15 13ol 

15 11.5 

1510.6 

1507.8 

15 05.6 

1504.7 

150 1 . 4 

1 5 00.4 

14 96 .1 

14 9 6.9 

1496.0 

1494.6 

1493.5 

1491.7 

1491.1 

1490.5 

1490·2 

14 90 .1 

1490.0 

1469.6 

1489.4 



Table 3-10. Computed values of depth, salinity, q, dynamic height and other 
related parameters for Station 23. 

SHIP 
UTE.C PR 

SURVEY STATlUN OATL TJMt(l5T) LAT LUN~ 
l 23 6 liJ ~0 1240 17 55 40.0N to6 U 4i?.OW 

TYPE OF CA~l OtEptST ARCH LVL SONIC DEPTH HT AbOVE ~OTTM 

_gp ___ . ~Ql~-~Q. . lJll_~~-----:4!i~-~-~li_R..d__ '!-*- ~·-~·-~ _M.I;_T~I:(S 

TAlJ::.O .0375 

--- -- ----------------~----

PRESSURE UEPTH TEMP CONO !:.ALINITY 5JGMA-1 
{DBARS) .. IML _I_Q!'._G~_<;: _L ·- ! !to,<_(.l_t:<;:_ltl_ ..... JO~OO_ ) _ 

25.00 24e'il .<::8.771 oa.~o -, 35 .BbY 22.829 

?.O _. Q.Q _.ctl_!_. _Q__, __ __ __ _g_f!_._Sbl ____ ~~~Q.!i_~-- - - .J?_~~-~Q_ _g_~!~_"t_Q_ 

75.00 74.72 25.139 55.435 36.646 24.563 

IOO•.PQ -- _99 .. ot~~ -· -- - f!.<U~'! .~. ·- - ~4-~,! __ ·- i'!> .. 1;i9_ ·- "L4 .•5'.QJ_ 

125.00 124 .4s 23.710 54.13 1 3b.blb 2~.122 

__ p;,o.9_0 _ ____ ]_~~~ ---~? -~~9.£ - -· -- §_~~!.!~ -- - ---~~~-8~_5 _<?~-~ ~., 

175.00 174.14 CJ.1d2 !:>1.448 36.829 25.6!:>4 

20Q 0 O_Q . _ 1_'!§_~ 9.~ - . .. _?,9_._9_~~ - -~~h9.?.~ .. .... ~-<--·~-~§ . .. 2'>•'tll!l .. 

BOTTOM OF CAST HEAUHED 
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OSN 
~P.;)lJ!:;> 

SPtC-VOL 
( ~~3/GN ) _ .. . 

o.~; 77':::18 

Q.!Y?_?_~E__ 

O.':J7572 

9<!Y1'~?9 

o.Y7498 

___ o~ -~ _7,s4 

0.97407 

9,~738~ 

SPV-ANL Y TIMET DYNAM-HT BV-FREQ S.ND-YEL 
C C~4_~!GM~ (SEC) ( DYN-M) (CYC/HR) IM/SECI 

2.511044 
o.oot~-os 0·011 0·0860 1544.6 

2.082391 
o.oot.oo 0'!027 g_.21ll 1544.6 

5.730066 
0.00341 0.043 Oe3129 15-36 • .2 

9.226299 
o.o_Q3I _O o.o~~- 0.3947 1536ob 

8.834484 
0.00290 0.075 0.4703 15.35.6 

4.540955 
0_~0.9~58 Q_.OSI_l 0.5373 .. 1533.6 

4.960769 
o.oo222 Oe106 0.5965 1530.3 

5.775580 
o.op~1Q 0.~24 0.6498 1529.4 



Table 3-11. Computed values of depth, salinity, crt, dynamic height and other 
related parameters for Station 26. 

TYPE OF CAST 
CTIJ 

TAU=Oe037t-

r"JoJ~ESSURE 
(DAARS) 

?5.00 

so.oo 
75.00 

roo. oo 

125.00 

t~oeoo 

175.00 

200.00 

225.00 

250•00 

275.00 

300.00 

3?5.00 

3~0.00 

375.00 

400•00 

425.00 

450e00 

475.00 

'!'\00.00 

s?s.oo 
550i 00 

575.00 

f\00. 00 

625.00 

oso.oo 
07">.00 

700.00 

725. 00 

7'50.00 

775.00 

800.00 

nzs.oo 
!150.00 

A7"ie00 

<:~oo.oo 

'-""iDe 00 

Q75. 00 

1000.00 

<;URVEY STATION DATE TIMf{F. S l) LAT LO"'G 
I 26 b lQ BO 1430 17 !,2 OeON 65 53 O.OW 

OFEPEST ARCH LVL SUNJC OEPTH HT AOOV~ BOTTM 
1014.50 DAARS 1800.00 METERS ******* MFTEQS 

DSN 
405742 

DEPTH 
(MI 

TEMP CONO SALINITY 51GMA-T SPEC-VOL SPV-ANLY 

711.. 72 

149.29 

174.12 

rqn.qo:; 

223.76 

273.38 

298.18 

322.98 

372.57 

471.68 

521.22 

620.25 

645.00 

66Q.74 

743e<t5 

76Re68 

7Q3.40 

~IA.13 

E\42.84 

H67e56 

H92e27 

Ylbe9R 

Q4J .69 

966.39 

Q91.09 

(Ot:G-c) (MMO/CM) (0/00) 

2A.5b3 

28.~0 

25.376 

?.3.208 

21.654 

20.973 

19.764 

18.976 

18.061 

17.118 

15.901 

I !'s~ t8!> 

14. 7?6 

14,0.353 

14.022 

13;. 6:30 

I 3. 240 

1i!.eT1 

II .001 

10.169 

9.120 

8.566 

7.91t6 

7.307 

7.015 

6.812 

6.510 

6.307 

6.086 

5.Q22 

5.775 

5.552 

55.626 

54.339 

53.746 

52.322 

51.268 

48.143 

4 7. 805 

46.694 

4~.871 

43.880 

43.4156 

43.079 

42.1533 

42.195 

41.781 

41.302 

40.740 

39.713 

38.789 

38.001 

37.668 

37.090 

36.452 

36.040 

35.545 

35.360 

35.079 

34.904 

34.5Q6 

34.486 

34.307 

35. B7'J 

35.881 

36.5Y7 

36.7A9 

36.034 

36.961 

36.864 

36.712 

36.613 

36.534 

36.497 

36.362 

36.253 

36.16"7 

36.053 

35.980 

35.922 

35.869 

35.606 

35.746 

35.667 

35.628 

3!5.!:150 

35.411 

35.272 

35.165 

35.117 

35.044 

34.917 

34.900 

34eA82 

34.871 

34.854 

311.853 

34.865 

34-.877 

34.891 

34.905 

22.891 

22.897 

24.45 3 

25.032 

25.36? 

25.767 

25.938 

26.14 7 

26.277 

26.374 

26.420 

26.485 

26.548 

215.152"9 

26.665 

26.750" 

26.805 

26.871 

( CM3/GM) ( CM3/GM) 

0.97752 

0.97582 

0.97517 

0.97426 

0.97399 

0.97369 

0.97346 

0.97326 

Oe97312 

u-;970?60 

0.97244 

rr.-9722"6 

0.97211 

0.9718" 

0.00499 

0·00499 

0.00352 

0.00298 

o.oo2t-o7 

0.00230 

0.00214 

0.00195 

o.ootR3 

0.00175 

o.oo111 

0.00166 

o.oo16o 

Oe0Ul53 

0.00)49 

o.OU142 

0.00138 

26;""9U"S · uo.-""97170 

0.00133 

o.out3n 
26.940 

27.010 

27;~8 

27.114 

27.154 

27.195 

27.210 

27.241 

27.276 

27.297 

27.317 

27.344 

27.392 

27.416 

27.456 

27.486 

27.516 

27.555 

0.97156 

0.97127 

oe"97t,3 

0.97095 

0.97080 

0.97064 

0.97052 

0.97038 

Oe97023 

0.97009 

OeCJ6997 

0.96983 

0.96970 

Oe96Q56 

0.969-\3 

0.96928 

0.96914 

0.96901 

o.968R6 

0.00127 

o.UOI25 

o.oo121 

o ·.oott7 

0.00111 

0.00106 

o.oo102 

0.00101 

0.00098 

o.ooo94 

Oe00092 

o.oooqo 

o.oooe7 

o.oooes 

o.oooe3 

o.oooao­

o .00076 

Oe00074 

o. 00071 

o.ooo67 

AtllTOI-4 OF CAST REACHED 

134 

TIMET OYNAM-HT BV-FREQ 
fSECJ (OVN-MJ (CVC/HRJ 

1.403802 
0.013 

0.029 

0.045 

0.062 

0.078 

0.094 

o.111 

o.t27 

0.143 

o.16o 

o.t76 

0.193 

0.209 

0.225 

0.242 

Oe25A 

0.275 

0.291 

0.308 

o. 32"~ 

0.341 

0.357 

0.37" 

0.391 

0.407 

0.424 

Oe440 

0.457 

0.474 

0.507 

0.524 

0.541 

o.s5e 

0.574 

0.591 

0.608 

0.625 

0.641 

Oe658 

o. too 1 

0.2249 

0.3?76 

0.4064 

0.4 776 

0.5393 

o.5CJ52 

0.646:3 

0.6932 

o.73A4 

0.7817 

0.8237 

o.A645 

Oo9037 

0.9414 

0.9779 

1.0128 

1.0469 

t.oeo.­

l.t 132 

1.1453 

1.1767 

1.2074 

1.2370 

1.2653 

1.2925 

1.3186 

1.3439 

1.36A8 

1.3927 

1e4159 

1.4385 

1.4606 

1.4821 

1.5031 

1.5234 

I. 5430 

1.5617 

1.5797 

1.5970 

1.403957 

8.484-157 

4.078409 

7 .(} 13695 

7.867396 

4.083323 

6.989987 

I.OQI913 

2.442085 

1.668514 

3.216190 

2.749828 

4.968282 

2.960011 

3.279775 

2.751730 

2.094053 

2.752512 

1.997170 

4.044542 

1.547441 

5.686515 

2.44 7457 

2.278874 

3.519639 

leB96739 

1.999592 

0.894377 

2.683540 

1.673709 

I .B98<T62 

0.894861 

2.281809 

1.898850 

t.7Q0503 

1.096620 

2.283"121 

2.193863 

J .6758-'6 

SND-VEL 
(M/SECJ 

1544.2 

1544.6 

1538.7 

1531>.0 

1534.8 

1531.& 

1529.6 

i526.8 

1524.9 

1523.4 

1521.9 

1520.8 

1519.0 

1517.7 

ISIS.& 

1514.6 

1513.8 

1513.1 

1512.1 

1511.2 

151<>.3 

1509.1 

1507.7 

1504.7 

J50J .9 

1499.5 

1498.7 

1497.0 

1494.9 

14-93.7 

1493.2 

1492.4 

J49Z.o 

14-91.2 

1490.8 

1490.4 

1490.1 

1490.0 

1489.5 



Table 3-12. Computed values of depth, salinity, crt, dynamic height and other 
related parameters for Station 28. 

SH JP 
OTEC PR 

TYPt:. OF C AS T 
CTO 

TA1t :=.Q.OJ75 

PRESSURE 
(OAM~S) 

25 .00 

50.00 

75.00 

100.00 

125.00 

150.00 

175.00 

200.00 

?25.00 

250.00 

275.00 

300.00 

325. 00 

3so.oo 
375.00 

400.00 

425.00 

450.00 

ol\75.00 

~mo. oo 

525.00 

sso.oo 
5 75. 00 

600.00 

025.00 

650.00 

675.00 

700.00 

725. 00 

750.00 

775.00 

AOO.OO 

825. 00 

ASO.OO 

875.00 

QQQ. 0 0 

950.00 

975.00 

I 0 00. 00 

S IIJ'..'VEY STAT.ION OA.TE TlME(EST) LAT LONG 
l 28 6 19 80 1646 17 53 12.0N 65 49 Q.QW 

OEEPEST ARCH LVL SONIC DEPTH HT ABOVE BOTTM 
1011.00 o~·RS 1800.00 METERS ••••••• METERS 

DSN 
405740 

DEPTH 
!M) 

TE"'P COND SALINITY 
!OEG"'C) I-0"/'CM) I0/00) 

SIGMA-T SPEC-VOL SPV-ANLY 
tCM3/GMJ {CM3/GM) 

24.Yl 

49.83 

74.71 

99.!'57 

174.10 

223.74 

?48.5!5 

273.36 

372.54 

397.32 

• 422.10 

471.6"i 

52 1.19 

'595.47 

6~0.2?. 

644.Q6 

71o.J. 18 

7'13. 37 

RtR.09 

R4?..81 

867.53 

A92.24 

Q4le65 

~66.36 

Q9J.05 

28.572 

?lti~-

24.912 

~ 230928 

23.246 

18.596 

- -~ 

18.024 

15.749 

t=mlfl 

14.541 

13.817 

13.060 

11eCJQS 

tt;7lflr 

10.687 

9.103 

8e490 

8.007 

6.956 

6.640 

6.225 

6e052 

5.929 

5.727 

5e619 

58 .081 

55.270 

s~-.33?. 

53.777 

5Ze.302' 

50.389 

~cr. 560 

48.417 

48io121 

45.068 

44t.295 

-.c;sqt 

4 I .992 

..-u.535 

39.366 

38.541 

38. 06Q 

37.659 

37.016 

36.516 

35.986 

35.770 

35 • .1\70 

35.181 

34.692 

35.881 

36.707 

36.798 

36.931 

36.772 

36.680 

36.564 

36 t.532 

36.494 

36.441 

36.346 

36.292 

36.142 

36.036 

35.951 

35o872 

35.837 

35.803 

35.721 

35.561 

35.52'5 

35.366 

35.241 

35.179 

35.125 

35.04"! 

34.909 

34.890 

34.858 

34.846 

34.845 

34.856 

34.803 

34.870 

34.895 

3.1\.901 

22.890 

23.m6 

24.678 

25.043 

25.345 

25e770 

26.063 

26.175 

26.336 

26.378 

26.427 

2'6.485 

26.562 

0.97752 

0.97730 

0.97561 

0.97516 

Oe97477 

0.97~26 

0.97387 

0.97340 

0.97326 

Oe97311 

0.97Z95 

0.97277 

26" .60"3 ~ 0.97263 

26.700 

26.768 

26.623 

26e87T 

26· 890 

26.911 

26.957 

26.971 

27.044 

27.064 

27.136 

27.170 

27.197 

27.274 

27.298 

2 7.316 

27.334 

27.368 

27.398 

27.431 

27.525 

27.543 

0.97242 

O.Q7225 

0.97209 

0.97194 

0.97182 

o.«:J7J69 

0.97154 

0.97142 

0.97124 

0.97111 

0.97092 

0.97078 

0.97064 

0.97051 

o.97036 

0.97023 

0.97009 

0.96997 

0.96984 

0.96969 

0·96955 

0.96941 

0.96928 

0.96915 

0.96900 

0.96887 

o.004Q9 

0.0"04BR 

0.00330 

0.00297 

0·00269 

O,!J0229 

Oo00202 

0.00192 

0.00178 

o.!JOI74 

0.00171 

0.00166 

0.00159 

0.00156 

0.00147 

0.0014[ 

o.OOI36 

0.00132 

0.00131 

0.00129 

0.00125 

0.00124 

0·00117 

0,00116 

0.00108 

0.00105 

0.00102 

0.00100 

0.00097 

0.00094 

0.00091 

0·00090 

o.oooen 

o.ooo85 

o.oooe2 

0.00079 

0.00076 

0.00074 

0.00070 

0.00068 

AOTTOM OF CAST qEACHEO 

135 

TIMF.T OYNAM-HT BV-FREO 
!SEC) !DVN-MI ICYC/HR) 

o.o 11 

o.o27 

0.043 

0,0'\9 

o.o76 

0.092 

0.108 

0.125 

0.141 

0.1<;7 

o . t74 

0.190 

0.207 

0.223 

0.240 

0.256 

0.273 

0.289 

o.306 

0.3?2 

0.339 

0.355 

0.372 

0.388 

0.405 

0.422 

0.438 

0.455 

0.472 

0.488 

0.505 

0.522 

0.539 

o.sss 
o.S72 

0.5~9 

0.606 

0.623 

0.639 

O.OH76 

0.2123 

0.3028 

0>3808 

0.4518 

0.5132 

Oe5664 

0.6155 

0.6616 

o. 7Cf56 

Oe7488 

o. 7908 

0.8312 

o.8?o6 

0.9084 

o.9NO 

1.0126 

1.0454 

1.0?79 

1.1095 

t . t407 

1.1710 

1.2001 

1.228 0 

1.2546 

1. 2804 

1.3056 

1. 3302 

1 .3540 

1.3771 

1.3998 

I. 4221 

1.4436 

1.4644 

1.4844 

1. 5038 

I .5225 

1.5406 

1.5578 

0 .62 7799 

14. 5 10530 

6.686650 

4 . 029610 

8 .947845 

3 ·065868 . 

5.420732 

1.091687 

0·630454 

3.089032 

1.891930 

3.216189 

0.630864 

0.692308 

leOQ3075 

2.677950 

1.411634 

3.341063 

1.093760 

1.093902 

1.786614 

1.412616 

2.825762 

0.6319.2 

3.461945 

2.528629 

0.632247 

2.607172 

1.095395 

I. 789022 

1.789274 

I,A98060 

I .HY8 313 

1.550196 

1. 790 267 

1.415537 

2.A31470 

2 .901?78 

1.2666.0 

2.002993 

SNO-VEL 
(M/SEC I 

1544.2 

1544.2 

1537.8 

1535.9 

153 4.8 

1531.7 

1527.8 

15:?6.2 

1523.7 

1523.4 

1522·8 

1522.0 

1520.5 

i5i9.8 

1517.2 

t 5 i5.5 

1514 . 0 

1512.7 

1512.4 

1512.0 

1510.5 

1510.3 

1507.5 

1507.0 

1 5 03 .5 

1 5 01.1 

1499 .8 

1498.7 

1496.7 

1495.2 

1493.5 

1493·0 

1492· 2 

1491 . 3 

1490.8 

1490.5 

1490·2 

1489.8 



Table 3- 13. Computed values of depth , salinity, at, dynamic height and other 
related parameters for Station 31. 
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Table 3-14. Computed values of depth, salinity, crt, dynamic height and other 
related parameters for Station 33. 

S HIP 
OTEC PR 

TYPE OF CAST 
CTO 

TAU= 0.0375 

PRESSURE 
COOARS) 

25.00 

~o.oo 

75.00 

too. o-o 

125.00 

•~o•oo 

175.00 

zoo.-uo 

S URVEY S TATION DATE TJME(EST) LAT LONG 
I 33 6 17 80 905 18 2 OeON 65 45 48.0W 

DEEPES T ARCH LVL SONIC DEPTH HT ABOVE BOTTM 
202'.50 DBARS "4170e00 METERS ••••••• METERS 

OEPTH TEMP CONO SALINITY SIGMA-T 
tM) (O!:G"-c) (MMUi"'CM) (0/00) 

2 4.92 2th649 58.174 35.888 22.A69 

49.63" - 27-.407 57.380 36.Z72 23.566" 

74.72 25.088 55.344 36.620 24.558 

99;59"""'· 2J.90"6 5"4".270 36.759 25.028 

12'4 .45 23.527 53.CJ48 36.82 8 25.185 

·,.-"q·.zv - ·cr.-ss.-· !5Ta230- 36e863 · . 25"".'68"5 

174.13 2'0.913 51.119 36.794 25.901 

198;95 -zu-.?2'9" so-. 3~"'2' - 315.71'.'5 "" 26.04Q 

DSN 
40'5738 

SPEC-VOL 
100/GM.) 

0.97754 

o.-97677 

0.97572 

0.97517 

o.~7492 

0.974'34 

0.97403 

0.97378" 

BOTTOM OF CAST REACHED 

- ·- --·---. 

137 

SPV-ANLY TIMET OYNAM-HT BV-FREQ SND-VEL 
- (0<3/-GM) !SEC) IDYN-MI ICYC/HR) (M/SECl 

Oe887824 
0.0050 1 0.014 o. 1101 1 5 44.4 

2'0.172913 
o.oo435 0.030 0 • . 2331 1542.5 

7.830398 
o.oo342 o.o47 0.3277 1538.1 

6.324473 
0.00298 0.063 0.4081 1535.8 

5.451388 
0.0028 4 0.079 Oe4810 15 35.4 

5.562658 
0.00237 0.096 0.5464 1 531.7 

9.238271 
0.00218 o.tt2 0.6039 1529.5 

4.7579$3 
0.00204 0.128 o.h567 1 528 .1 
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Table 3-15. Statistics of currents measured at 125 m depth. 

DISTRIBUTION FREQUENCY 
Oo5 HOUR AVERAGES 

DIRECTION 
DEGREES TRUE 

0- 15 
15- 30 
30- 45 
45- 60 
60- 75 
75- 90 
90-105 

105-120 
12Q-135 
135-150 
150-165 
165-180 
180-195 
195-210 
21D-225 
225-240 
24Q-255 
255-270 
27Q-285 
2a5-300 
300-315 
315-330 
330-345 
345-360 

SPEED 
CM PER SEC 

4 

4 
4 

3 
2 
6 

I I 
5 
6 

2 
2 
3 

13 
9 
6 

6 
2 

4 
6 
4 

o. 

125m DEPTH 

12 
4 

6 
6 

10 
4 

7 
10 
26 

12 
6 
9 

8 
12 
25 
25 
12 

5 
3 
2 
9 

6 
15 
Ia 
22 

a 

I 
2 
6 
5 
7 
6 
5 

15 
2 

2 

3 

10 
4 

9 
9 a a 3 3 

3 7 
8 3 2 

4 a 3 

3 
3 
9 

27 29 23 13 2 2 
44 68 44 36 37 20 9 
61 102 126 162 141 113 76 
54 92 151 220 246 192 109 
16 
14 

" 6 
12 

4 
4 

3. 

49 
29 
17 
17 
15 

7 
8 

6o 

63 
34 
33 
14 
13 

7 
2 

9. 

77 102 103 
33 50 54 
19 16 9 

10 9 5 
2 2 
4 3 
5 3 2 

55 
32 

4 

12o I So 18o 2lo 
I I 

12 
24 
42 
Ia 
ll 

2 

24o 
I 

12 
8 

3 
I 

SPANNING 79/ 9/27 TO 79/12/17 

lr53'49"N, 65°45'14.5"W 

2 4 

27. 30. 33. 36. 39. 42. 45o 48o Slo 
I I 

54o 57. 
I I 

.3· c;. 9. l2. I 5o l8o 2lo 24o 27o 30o 33o 36o 39o 42o 45o 48o Slo 54o 57o 60o 

104 352 570 619 636 643 518 285 109 25 2 4 0 0 0 0 0 0 0 SUM 
PERCENT 2o7 9o1 l4o7 16o0 16o4 16o6 13o4 7o4 2o8 Oo6 Ool Ool OoO OoO OoO OoO OoO OoO OoO OoO 

SUMMARY STATISTICS 

i4EAN SPEED 13o 40 CM PER SEC STANDARD DEVIATION 5o98 CM PER SEC 

ltAXIMUM = 36.01 CM PER SEC MINIMUM Oo61 CM PER SEC RANGE 35o40 CM PER SEC 

IN A COORDINATE SYSTEM ~HOSEY AXIS IS POSITIONED OoO DEGREES COUNTER-CLOCKWISE FROM TRUE NORTHo 

MEAN X COMPONENT -9.80 CM PER SEC STANDARD DEVIATION 8o46 CM PER SEC 

MEAN Y CCMPONENT -4o26 CM PER SEC STANDARD DEVIATION So44 CM PER SEC 

CRCSS PRODUCT = 15o40 PRINCIPAL AXES ORIENTATION DEGREES TRUE 338 - MEAN INCLUDED 

SUM PERCENT 

37 
15 
27 
25 
40 
43 
80 
87 
63 
37 
12 
14 
17 
98 

273 
a37 

1123 
490 
266 
ll4 
62 
48 
32 
28 

3868 

3868 

1 .o 
0.4 
Oo7 
0.6 
I .o 
I. 1 
2. 1 
2o2 
lo6 
I .o 
0.3 
0 . ·4 

Oo4 
2.5 
7 ol 

21 .6 
29.0 
12o7 
6.9 
2o9 
1 o6 
lo2 
o.8 
Oo7 
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Table 3-16: Statistics of currents measured at 239 m depth. 

DISTRIBUTION FREQUENCY 
Oo5 HOUR AVERAGES 

CIRECTION 
DEGREES TRUE 

o- 15 
15- 30 
30- 45 
45- 60 
6o- 75 
75- 90 
90-105 

105-120 
120-135 
135-150 
150-165 
165-180 
180-195 
195-210 
21Q-225 
225-240 
24()-255 
255-270 
270-285 
285-300 
300-315 
::!15-330 
:!30-345 
345-360 

SPEED 
C~ PER SEC 

5 
8 
3 
7 
3 
4 
6 
4 
9 

1l 
12 
10 
13 
17 
20 
19 
18 
14 
13 
12 
ll 

9 
7 
8 

o. 

2 
3 
2 
2 
8 

• 
4 

7 
3 
2 

10 

2 
2 
3 
7 
9 

14 
23 
18 

18 28 
31 48 
39 59 
48 96 
52 138 
45 111 
25 100 
13 56 

9 

13 
12 

6 

3. 

27 
16 
21 

4 
3 

6. 

239m DEPTH 

4 
1 
1 
6 

10 

j 

12 

2 
2 

2 
7 

2 

8 5 
19 • 2 2 
27 18 10 3 
61 47 33 17 3 
76 72 78 38 26 

154 148 211 166 125 
180 166 285 308 252 
156 127 194 205 135 
77 66 90 82 72 
42 
25 
10 

2 

33 
25 

• 
3 

41 
26 

3 

39 
17 

2 
2 

48 
5 

5 

13 
86 

178 
111 

47 
22 

7 

6 
45 
93 
39 
14 
14 

1 

SPANNING 79/ 9/27 TO 80/ 2/ 8 

l7°53'49"N, 65°45'14.5"W 

2 
20 
55 
27 

4 
5 
2 

13 
ll 

8 

5 

4 

9. 12. 15. 18. 21. 24. 27. 30. 33. 36. 39. 42. 45. 48. 51. 

I I I I I 
54o 57. 

3. 6. 9o 12o 15o 18o 2lo 24o 27o 30o 33o 36o 39o 42o 45o 48o Slo 54o 57o 60o 

SUM 
PERCENT 

243 359 786 871 727 983 886 671 464 212 115 37 4 1 0 0 0 0 0 0 
3o8 5o6 12o4 13o7 1lo4 15o5 13o9 10o6 7o3 3o3 1o8 Oo6 Oo1 OoO OoO OoO OoO OoO OoO OoO 

SUMMARY STATISTICS 

MEAN SPEED 15.47 CM PER SEC STANCARD DEVIATION 7o29 CM PER SEC 

~AXIMUM = 39 • 53 CM PER SEC MINIMUM Oo 0 CM PER SEC RANGE 39.53 CM PER SEC 

IN A COORDINATE SYSTEM WHOSE Y AXIS IS POSITIONED OoO DEGREES COUNTER-CLOCKWISE FROM TRUE NORTHo 

MEAN X COMPONENT -12.86 CM PEl< SEC STANDARD DEVIATION 8.09 CM PER SEC 

MEAN Y COMPONENT -5.05 CM PEl< SEC STANDARD DEVIATION 6.00 CM PER SEC 

CROSS PRODUCT = 5.32 PRINCIPAL AXES ORIENTATION DEGREES TRUE 340 - MEAN INCLUDED 

SUM PERCENT 

7 
12 

5 
15 
14 
12 
25 
34 
28 
45 
72 
83 

150 
276 
475 

1182 
1702 
1141 
534 
297 
148 
61 
29 
12 

6359 

6359 

0 .1 
0.2 
0. 1 
0.2 
0.2 
0.2 
o •• 
0.5 
0.4 
0.7 
1 • 1 
1 .3 
2o4 
4o3 
7.5 

18o6 
26.8 
17.9 
a.• 
•• 7 
2o3 
1 .o 
o.s 
0.2 
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Table 3-17. 

DISTRIBUTION FREQUENCY 
Oo5 HOUR AVERAGES 

Statistics of currents measured at 932 m depth. 

932m DEPTH 

SPANNING 79/ 9127 TO 79/12/30 

l7°53'49"N, 65°45'14.5"W 
DIRECTION 
CEGREES TRUE 

o- 15 
15- 30 
30- 45 
45- 60 
60- 75 
75- 90 
90-105 

105-120 
120-135 
(35-150 
15Q-165 
165-180 
18Q-195 
t95-2l0 
210-225 
2-25-240 
240-255 
255-270 
27Q-285 
285-300 
300-31 5 
315-330 
330-345 
345-360 

SPEED 
CM PER SEC 

42 
31 
25 
27 
18 
26 
18 
17 
28 
35 
31 
35 
32 
37 

44 
39 
35 
35 
28 
25 
36 
31 
47 
59 
59 
85 
81 
88 

22 
34 
.32 
30 
26 
24 
17 
12 
17 
24 
29 
46 
65 
77 

4l 85 58 
39 92 73 
42 100 102 
52 126 82 
56 l 04 124 
42 76 77 
40 85 53 
46 
52 
44 

o. 

54 
65 
61 

3. 

40 
18 
27 

6. 

17 
24 
19 
18 

7 
8 
8 
6 
4 
3 

13 
8 

13 
20 
31 
34 
31 
81 
41 
41 
19 

8 

5 

9. 
I 

17 
35 
33 
13 

2 
3 
8 
3 

4 
5 

12 
10 
17 
21 
28 
32 
34 
27 

5 

8 

12o 
I 

28 
26 
16 

8 

3 
3 
3 

12 
18 

8 
3 

6 

I 5o 
I 

6 
7 

I 

2 
4 
2 

6 

2 

l8. 2l. 24-. 27. 30. 

i 
33o 36o 

I 
39. 42. 45• 48. Sl. 

I I I 
54. 57. 

3. 6. 9. 12. I 5o l8o 2lo 24o 27o 30o 33o 36o 39o 42o 45o 48o Slo 54o 57o 60o 

856 1550 1110 460 318 135 29 2 0 0 0 0 0 0 0 0 0 0 0 0 SUM 
PERCENT l9o2 34o8 24o9 10o3 7ol 3o0 Oo7 OoO OoO OoO OoO OoO OoO OoO OoO OoO OoO OoO OoO OoO 

SUMMARY STATISTICS 

MEAN SPEED 6o40 CM PER SEC STANDARD DEVIATION 3o89 CM PER SEC 

~AXIMUM = 21.38 CM PER SEC MINIMUM Oo 13 CM PER SEC RANGE 21o25 CM PER SEC 

IN A COORDINATE SYSTEM ~HOSE Y AXIS IS POSITIONED OoO DEGREES COUNTER-CLOCK~lSE FROM TRUE NORTHo 

MEAN X COMPONENT -1.91 CM PER SEC STANDARD DEVIATION 5. I 4 CM PER SEC 

MEAN Y COMPONENT Oo03 CM PER SEC STANDARD DEVIATION SolO CM PER SEC 

CRCSS PRODUCT = 6o77 PRINCIPAL AXES ORIENTATION DEGREES TRUE 324 - MEAN INCLUDED 

.. 

SUM PERCENT 

178 
196 
161 
132 
82 
86 
87 
69 
97 

121 
136 
179 
204 
235 
235 
254 
319 
393 
367 
266 
202 
158 
140 
153 

4460 

4460 

4o0 
4.4 
3o6 
3o0 
L .a 
lo9 
2.0 
l .5 
2o2 
2.7 
3o0 
4o0 
4o6 
5.3 
5o3 
5.9 
7.2 
8.8 
8.2 
6o0 
4.5 
3o5 
3 ol 
3o4 



... 
~ ... 

Table 3-18. 

DISTRIBUTION FREQUENCY 
Oo5 HOUR AVERAGES 

DIRECTION 
DEGREES TRUE 

o- t5 
15- 30 
3Q- 45 
45- 60 
6Q- 75 
75- 90 
9Q-l 05 

105-120 
l2Q-135 
135-150 
l5Q-l65 
165-180 
l8Q-l95 
195-210 
210-225 
225-240 
24Q-255 
255-270 
27Q-285 
285-300 
300-315 
315-330 
33Q-345 
345-360 

SPEED 
CM PER SEC 

l 

o. 3o 

2 

I 
2 

6. 

I 

Statistics of currents measured at 99 m depth (NUSC data). 

99m DEPTH 

2 

2 

I 
2 

9. 

2 

3 
5 

l l 
3 

I 
2 

2 

2 

5 
l5 
21 

5 
7 
5 
3 
1 
3 

l2o l5o 

2 

2 

2 

2 

3 
3 
3 
l 
6 
8 

13 
20 
16 
20 

5 
6 
3 
5 

l 

5 
3 
7 
4 

8 
3 
4 
2 
3 
6 
6 

7 
ll 

5 
16 
14 
22 
16 
15 
10 
14 
15 

6 
4 

10 
9 
ll 

9 
4 
5 

10 

4 
7 
8 

5 
27 
l I 
15 
23 
23 
25 
18 

4 

ll 
18 
12 

7 

6 
6 
6 
4 
3 
6 
4 
9 
4 
6 
5 
8 
9 

14 
24 
28 
21 
24 
l l 

7 
4 

2 
7 
3 

SPANNING 79/ 2/14 TO 79/ 3/18 

lr53'49"N, 65°45'14.5"W 

6 
2 
5 
5 
2 

7 
3 
6 
3 
3 

6 

8 
9 
8 

12 
9 

19 
5 
2 
5 
9 
3 
5 

3 
6 
2 
3 
3 
3 

3 

2 
2 
2 

4 
3 
7 
7 
8 
8 
ll 

5 
5 
2 
4 
4 

l 

3 

3 
6 

2 

3 
2 
l 

3 
3 
5 
8 

13 
5 
5 
7 
4 
2 
l 
2 

2 
3 
2 
l 
5 
2 
l 
2 
5 
2 
2 
3 
5 
5 

8 
l 
4 

2 

3 

2 
2 
2 

3 
4 

2 

2 
3 
3 
3 
6 

2 
4 

3 
l 
2 

3 
2 

3 
2 
2 

3 

2 
3 
2 
l 
2 

2 

1 

2 
2 
2 

i 
3 

l 
2 

I 
2 

1 

2 
2 
2 
2 
3 

2 
2 

l8o 2lo 24o 27o 30o 33o 36o 39o 42o 45o 48o Slo 54o 57o 

3. 6. 9. l2o 15o l8o 2lo 24o 27o 30o 33o 36o 39o 42o 45o 48o 5lo 54o 57o 60o 

SUM 
PERCENT 

0 2 13 14 31 78 124 206 277 221 143 98 83 61 49 21 16 16 14 27 
OoO Ool Oo9 Oo9 2ol So2 8o3 l3o8 l8o5 l4o8 9o6 6o6 So6 4ol 3o3 lo4 lol lol Oo9 loB 

SUMMARY STATISTICS 

MEAN SPEED 28o87 CM PER SEC STANDARD DEVIATION lOoOS CM PER SEC 

MAXIMUM = 95o80 CM PER SEC MINIMUM 3• 75 01 PER SEC RANGE 92.05 CM PER SEC 

IN A COORDINATE SYSTEM WHOSE Y AXIS IS POSITIONED OoO DEGREES COUNTER-CLOCKWISE FROM TRUE NORTHe 

MEAN X COMPONENT -8.18 CN PER SEC STANDARD DEVIATION 20.77 CN PER SEC 

MEAN Y COMPONENT -4.23 CM PER SEC STANDARD DEVIATION 20o47 CM PER SEC 

CRCSS PRODUCT= 44ol6 PRINCIPAL AXES ORIENTATION DEGREES TR~E 325 - MEAN INCLUDED 

SUN PERCENT 

40 
39 
42 
38 
33 
30 
38 
36 
29 
38 
37 
46 
76 
76 

102 
137 
145 
163 
97 
51 
60 
60 
47 
34 

1494 

1494 

2.7 
2.6 
2.8 
2.5 
2·2 
2o0 
2o5 
2.4-
l .9 
2.5 
2.5 
3. l 
Sol 
Gol 
6.8 
9o2 
9.7 

l 0.9 
6.5 
3.4 
4.0 
4o0 
3. l 
2.3 



4. DISCUSS ION 

4.1 HYDROGRAPHIC MEASUREMENTS 

The genera 1 nature of the hydrography of the waters off Punta Tuna in 

June is illustrated by the figures shown in Section 3. A well-mixed layer 

with uniform temperature, salinity, and density is present between the surface 

and about 50 m depth. A very sharp pycnoc 1 i ne occurs between about 50 and 

150m, below which density increases much more slowly. Temperature at the 

surface is about 28°C. Below 50 m, 

linearly with depth to about 700 m. 

about 5. 5°C. 

temperature decreases approximately 

At 1000 m depth, water temperature is 

The salinity profile is characterized by surface values of about 35.8 

ppt, a subsurface maximum (37 ppt) at about 150 m, and a mid-water minimum of 

about 34.85 ppt at 850 to 900 m depth. The T/S relationships observed at each 

CTD station were quite similar. A small amount of variability in the region 

of the salinity maximum was observed at several stations. 

Results shown in Section 3 regarding the calculation of geostrophic 

currents suggest that the CTD/XBT measurement grid in use on the program is 

not optimal for this purpose. Specifically, station spacing is too close to 

obtain reliable estimates of geostrophic currents. The presence of internal 

tides contaminates the density measurements while the proximity of the shore 

and topographic extremes makes the geostrophic assumption less reliable. An 

attempt was made to minimize the noise in the geostrophic current computations 

by determining the trend in the dynamic topography across each section. These 

trend lines were then used to compute the mean current field across the entire 

section rather than between adjacent pairs of stations. The results of this 

analysis produced estimates of the geostrophic current field of less than 5 
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em/sec directed approximately para lle 1 to the topography. A 1 arger measure-

ment grid may improve the quality of these calculations. It is recommended 

that this aspect of the measurement program be redefined in order to maximize 

the efficiency of future cruises. 

4.2 CURRENT MEASUREMENTS 

Preliminary analysis of the current data collected on the CMR mooring 

indicates that the upper part of the water column experiences a steady along­

isobath (250°) westward drift with net speeds of about 10-15 em/sec. Net 

currents are lower at mid-water depths (0-5 em/sec) with flows to the north 

and west for significant periods . 

Rotary tidal currents at the semidiurnal frequency are present throughout 

the water column at speeds of 5-15 em/sec. Considerable energy is also 

present at the diurnal frequency and at the inertial frequency (0.0258 cy/hr). 

At the upper two current meter levels, significant amounts of current energy 

were also present at frequencies corresponding to the first and second har­

monics of the semidiurnal tide. 

Maximum recorded currents were 36 em/sec at 125 m, 40 em/sec at 239 m, 

and 21 em/sec at 932 m depth. Mean current speeds over the deployment 

interval at these depths were 13, 15, and 6 em/sec, respectively. 

Internal tides are present during much of the record as evidenced by 

temperature fluctuations at the semidiurnal frequency. By comparing these 

variations with the measured temperature profile, it is estimated that 10 to 

20 m internal waves are present throughout at least the upper half of the 

water column on a frequent basis. The presence of internal tides during the 

CTD measurement program introduces significant variations in the measured 

density profiles, resulting in poor estimates of the geostrophic current 

field. 

4.3 RECOMMENDATIONS FOR PROGRAM MODIFICATION 

In light of the results presented in this report, two recommendations are 

made. First, a revised CTD/XBT grid is recommended which reduces the total 
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number of stations and increases the distance between stations and the size of 

the area sampled. The exact number of stations and their locations should be 

determined by examining the specific objectives of the hydrographic measure­

ments and by an assessment of their costs. 

The second recommendation concerns the data processing requirements 

relative to both the hydrographic and the current meter data. In general, an 

extensive set of data products are required for both these data sets, some of 

which are not particularly useful. A subset of the required products could be 

produced considerably more efficiently and with little or no loss in informa­

tion. Specific deletions in the presently contracted program should be made 

after review of this report. 
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APPENDIX A 
CALIBRATION AND QUALITY ASSURANCE INFORMATION 

A program of laboratory calibration and operational checks on all of the 

equipment used during the study is being performed to ensure the quality of 

the data collected. The following pages show the calibration and/or opera­

tional checks performed on the CTD system, the XBT system, and the Mini-Ranger 
system. Results of this process are summarized below. 

1. Neil Brown CTD System Accuracy 

Salinity- +0.015 ppt relative to salinity samples 
Temperature- 0.00 relative to reversing thermometers 

Pressure - -15 m ±8 m at 1000 m relative to value computed from 
reversing thermometers . 

2. Sippican XBT System Accuracy (Temperature) 

tive to mercury thermometer. 

Note: The XBT system recorded temperatures about 0. 2oC higher 

than temperatures as recorded by mercury thermometers and the 

CTD temperature sensors. 

3. Motorola Mini-Ranger System Accuracy- ±12m relative to standard. 

4. Current Meter Operation 

RCM -5 S. N. 3574. Good quality data. 9-27-79 to 12-17-79. 

CMR RCM-5 S.N. 3477. No data recorded. 

RCM-5 S.N. 3283. Good quality data. 9-27-79 to 2-8-80. 

RCM-5 S.N. 3195. Good quality data. 9-27-79 to 12-30-79. 

NUSC RCM-5. S.N. 1476- Speed data unreliable. 

Direction, temperature, pressure data 

of good quality. 2-14-79 to 3-18-79. 
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NBIS INC. MJO 2373 
EG&G P.O . No. 56763 

Temperature 
Channe 1 

CT-2 

30 .4189 

30 .4184 
30 .4188 
30 .4177 
30.4179 
30.4177 
30.4188 

15 .3319 

15 . 3336 
15 . 3336 
15.3333 
15 . 3336 

15.3337 
15.3337 

-0.0013 

-0.0013 
-0.0012 
-0.0012 

-0.0012 

EG&G PRE - CRUISE CALIBRATION 
NEIL BROWN CTD SYSTEM 

Quad 
Balanced 

CTD ~T 

30.4185 
30 .4185 
30 .4185 
30 .418 
30.4175 
30.4185 
30.419 

15.3355 +3.6 

15.337 +3.4 

15.337 3.4 
15.337 3.7 
15.337 

15.337 
15.337 

+0.0015 
+0.0015 
+0.0015 
+0.0015 
+0.0015 
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29 May 1979 

Time 

1052 

1053 
1055 
1056 
1058 
1059 
1100 

1320 
1321 
1322 

1324 
1325 
1326 

30 May 1979 

1353 
1354 

1355 
1357 

1400 



Page 2 
NBIS INC. MJO 2373 
EG&G P.O. No. 56763 

cp +0003.2 
1/2S 1521.5 
FS 3041.9 
1/2S 1523.2 
cp +0003.2 
1/2S 1521.5 
FS 3041.8 
1/2S 1523.2 
cp +0003.2 
1/2S 1521.5 
FS 3041.9 
1/2S 1522.8 
cp +0003.2 

T.C. 
cp +0002.2 
FS 3041.3 
cp +0002 .1 

Pressure Recalibration 

Readjusted Zero 

cp = ±0000.0 

Readjusted Sensitivity 

FS = 3033.7 

EG&G PRE-CRUISE CALIBRATION 
NEIL BROWN CTD SYSTEM 

Pressure Calibration 

29 May 1979 

FS = 4400 PSI = 3033.7 Decibars 
1/2S = 2200 PSI = 1516.85 Decibars 

cp 
1/2S 
FS 
1/2S 
cp 

1/2S 
FS 
1/2S 
cp 
1/2S 
FS 
1/2S 
cp 

FSAV 

1/2FSAv 

1/2SAV 

±0000.0 
1516.0 
3034.0 
1517.5 

±0000.0 
1516.1 
3034.0 
1517. 5 

±0000.0 
1516.1 
3034.1 
1517.5 

±0000.0 

Zero Offset 

3041.86 

1520.93 

-3.2 3028.66 

1522.28 -3.2 
+1.35 
+0.044% 

1519.33 

1519.08 
-0.25 
-0.008% 

Temperature Compensation 
cp -0000.5 
FS 3034.1 
cp -0000.2 
No adjustment made 
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Page 3 
NBIS INC . MJO 2373 
EG&G P.O. No. 56763 29 May 1979 

EG&G PRE -CRUISE CALIBRATION 
NEIL BROWN CTD SYSTEM 

Conductivity 

CTD CTD 
CT -2 Reading Corrected 6 C rc Time 

52.3510 52.361 52.358 + 7 23.2 0818 
52.3448 52.355 52.352 + 7 0821 
52.3430 52 . 353 52 .. 350 + 7 0830 
52.3342 52.345 52.342 + 8 0834 
52.3306 52.341 52.338 + 7 0835 

39.6542 39.666 39.664 +10 23.2 0855 
39.6508 39.662 39 . 660 + 9 0857 
39.6500 39.661 39.659 + 9 0858 , 
39.6358 39.645 39 . 643 + 7 0907 
39.6334 39.643 39.641 + 7 0910 
39.6302 39.640 39.638 + 8 0911 
39.6273 39.637 39.635 + 7 0912 
39.6219 39.632 39.630 + 8 0915 
39.6200 39.630 39.628 + 8 0917 

20.9321 20.944 20.943 +11 22.8 0943 
20 .9289 20.940 20.939 +10 0944 
20.9248 20.936 20.935 +10 0946 
20.9201 20.931 20.930 +10 0948 
20 .9032 20.914 20.913 +10 0955 
20.9108 20.920 20.919 + 8 1017 
20.9113 20.921 20 .920 + 9 1018 
20.9124 20 .922 20.921 + 8 1019 
20.9132 20.922 20 . 921 + 8. 5 1020 
20.9166 20.9265 20 .. 925 + 8 1024 

Zero offset of +8. 511 mho. 
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Page 4 
NBIS INC . MJO 2373 
EG&G P.O . No . 56763 29 May 1979 

EG&G PRE-CRUISE CALIBRATION 
NEIL BROWN CTD SYSTEM 

Conductivity Recalibration .. 

CTD CTD 
CT- 2 Reading Corrected rc Time 

20 .9200 20.921 20.920 22.8 1027 
20 . 9215 20.922 20.921 1028 
20.9230 20.924 20.923 1030 
20 .9258 20.927 20.926 1032 
20 . 9293 20.930 20.929 1035 

51.7563 51.759 51.756 22.9 1059 
51 . 7597 51.763 51.760 1100 
51.7649 51.768 51.765 1102 
51.7763 51.780 51.777 1105 
51 . 7779 51.781 51.778 1107 

39 . 5860 39.588 39.586 22.9 1130 
39.5897 39.591 39.589 1131 
39 . 6531 39.654 39.652 1156 
39 . 6555 39 . 657 39.655 1157 
39.6565 39.658 39 . 656 1200 

Calibration Technician Date 
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OPERATIONAL CH ECK OF CTD OP ERATION 

I. Salinity samples we re collected on 10 of the CTD cast s with the following 
results : 

Station Samp le Depth Sample Salinity CTD Sa l inity Difference 

33 200 m 33 . 355* 36 . 745 
31 1000 m 34 .898 34.89 -0.008 
12 1000 m 34.896 N.A. 
13 1000 m 34 .897 34.910 +0.013 
17 1000 m 34 .902 34 .914 +0 .012 
21 1000 m 34.989 34 .910 -0 .079 
28 1000 m 34.980 34.901 -0.079 
8 980 m 34 . 898 34 .909 +0 .011 
5 990 m 34.880 34 . 895 +0.015 
3 985 m 33. 107* 34 . 902 

*Error in salinity determination. 

II. Rever s ing t hermometers were tripped on 9 CTD casts wi th the following 
results : 

Prot ected Protected Un protected Unprotected 
Therm. Therm. Therm. Therm. Computed CTO Pressure Computed CTO Tempe r ature 

Stat ion 15261 15410 10372 10374 Dept h Depth Dif ference Tempera t ure Temperature Di f ference 

31 15 . 60/28 . 7 1009 . 5 db 1000 dbars - 9. 5 db 5. 56 

12 15.60/28 . 7 1006 . 3 db 1000 dbars - 6. 3 db 5. 59 

13 5. 90/27 . 5 15.58/ --- - 1005 . 3 db 998 dbars - 7. 3 db 5. 58 5. 51 -0.07'C 

17 15 . 50/28.5 15.50/27 . 5 1007 . 4/1005 . 9 db 995 dbars - 12 . 4 db 5.48 

- -- -/28 . 6 15. 70/27 . 6 1002 . 7 db 1000 dbars -22.7 db 5. 52 

26 5.95/30 . 9 5.95/--- - 15.78/28.8 1027 . 9 db 1000 dbars -27 . 9 db 5.58/5 . 55 5 . 55 -0 . 03/0.00'C 

28 - - --/27.5 -- - -/27 . 30 15.80/26.7 1020 . 6 db 1000 dbars - 20 . 6 db 5. 62 

15 . 42/26 . 20 998.5 db 980 dbars - 18 . 5 db 5. 50 

15 . 60/28.4 1000 . 6 db 990 dbars - 10.6 db 5. 65 
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SIPPICAN XBT/BUCKET TEMPERATURE COMPARISON 

Tbe table below shows a comparison between bucket temperatures obtained 
at each XBT station and the surface reading from each XBT cast. 

Bucket XBT Mean Standard 
Stat ion Temperature Temperature Difference Difference Deviation 

32 28 . 65 29.01 +0.36 0.24 0.18 

30 28 . 65 28.84 +0 . 19 

14 28 . 55 28.73 +0 . 18 

16 28 . 53 28.65 +0.12 

18 28 . 75 28.73 -0.02 

20 28.40 28.69 +0.29 

22 28 . 30 28.99 +0.69 

23 28. 80 29.28 +0.48 

24 28.50 28.90 +0.40 

25 28.90 28.99 +0.09 

27 28.50 28 .90 +0.40 

29 28 .40 28.82 +0.42 

11 28. 65 28 . 87 +0.22 

9 28.90 28.91 +0 .01 

7 28.60 28.66 +0.06 

6 28.70 28 . 92 +0.22 

4 28.65 28.88 +0 . 23 

2 28 . 70 28.79 +0.09 

1 28.55 28 . 71 +0.16 
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APPENDIX B 

SEA TABLES GENERATED FROM XBT DATA 

Sea Tables were produced from the XBT data collected at six stations 

preliminary to production of the geostrophic current profiles shown in Sec­

tion 3. These Sea Tables are presented here for comparison with the Sea 

Tables generated from CTD data and shown in Section 3. 
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Table B-1. Computed values of salinity, 
for XBT Station 6. 

pressure, crt, and dynamic height 

!ttt-If' . Wfi'Vft· · · "!tfftf I tlN · · - !'lfli-E-- ·-T"fttE~s-t-t--·---t"*f-·- - --~-

JEAN A 1 6 6 21 80 1707 17 57 12.0N 65 33 O.OW 

···· ·f-Y·P"f-tlf··e-A!ff·- ~ff'E"S-f· ""Af<Cit "l"Vt:--·"Sflttte- DEF TH ItT ll~tl~E ~BTTH BBN 
XBT 913.97 HETERS 2000.00 HETERS ******* HETERS ~05726 

~ BUCK£T · 'T11F'...,.!l ;-7e - ··-- ·[11t11H """Jtett-11ttf"l'1t------ - -------- -----

TEHP DEPTH SALINITY PRESSURE SIGHA-T DYNAH-HT 
" - -· -mEG=cr - --rnT - · --\070-o-r-rm<AASr (DYN-CM) 

28.939 o.o 35.7(:,0 o.o 22.676 o.o 

28.918 24 . • 93 35 .. _768 25.Q0 22.689 12.9249 

28.402 49.85 35.947 50.00 /.2,995 25.7675 

22.999 149.33 36.837 1~0.00 25.:H6 ~9.2621 

2 1.088 174.17 36.81 0 175.00 25 . 865 65.4293 

19.286 223.82 36.669 225.00 26.2~0 

18.308 2 48.64 36.556 250.00 26.403 79.9_752 

17.376 298 . 25 36.429 300.00 26.537 88.3216 

16.770 323.06 36.338 325.00 26.613 92.2696 

:Yot-r.-ttS---3"6"•-2-ol1!--· --:YS~---2fr.-6-7'&---"9"'6~.aes-s<>eee------

15.814 372.65 36.185 375.0.0 26.719 
·----·-··-·-·- --- ·-- - -- - ·- -·- ·-·--- -· - -------------

15.135 397.43 36.07 1 400.00 26,7H4 103.2913 

13.795 447 .-oo 35.838 450.00 26.895 110.0011 
---

13.433 471.77 35.775 475.00 26.922 113.2171 

12.677 521.32 35.644 525 .00 26, 9H 119, ~922 

12 . 2 42 546,0B 35.570 550.00 27.002 122.5435 

II, 244 595.61 35.406 600.00 27,065 128.H03 

10. 2 35 620.36 35.252 625.00 27.127 131.2401 

-'ri""'l 1"2·--·· --.~-o~-s-ot· J:-- - "3"5";·1-3., . · -6-s-o-oo~-- 21.17~ 133.8869 

8 . 755 669.86 35.059 675 . 00 27.223 136.4171 

8.167 694.61 34.996 700.00 27.266 138.8219 
·- ·- ~ -- - - ·----- --

7 .74 3 719.35 34.9~7 725.00 27.298 141.1388 

7.334 744.08 34.923 750.00 27.332 143.3H60 
·-------·--- ·------· ----------------·--

6.957 768.82 34.897 775.00 27.364 145.5377 

-----6~- - - --'!~-~--~--~?. 40~ 141. ::~e3o 

6 .364 818.27 34.865 825 . 00 27.420 149.5667 
··------ - . -·- ·-~---~------ -- · 

6. 184 843.00 34.858 850.00 27.~39 151. 51H 

___ 6_._o~-- _ 8~~·~:1_ __ 3~.:_82_5 ___ __:~~ _ _ 2_7_ • .4_4_7~,--1_5_5_._3_9_1_3 __ _ 

BOTTOH OF CAST REACHED 
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Table B-2. 

-. 

Computed values 
for XRT <\tr1.t. inn 

of 
11. 

salinity, pressure, and 

!HI~ SI:JR\IEY SHTIBII BHE TIHE E EST l --t-11-T-- LBIIB 

dynamic 

JEAN A I II 6 21 80 1~03 17 54 30.0N 65 42 54.0W 

- -~·-e~~~B~Tr-~D~E~E~f~E~8TT~~~RefrH~L~\I~L~. ~8HB»IIHI~e~D~E~FTTHII---I~ITro~~B~B~YHE~,BH9HT1T~H~--~B5SHII-

XBT 948,04 HETER8 IBOO.OO . HETER8 ******* HETERS 405723 

I r- ·-------------------
1 

' TEHP DEPTH SALINITY PRESSURE SIGHA-T DYNAH-HT 
i - --t-( rt~ t~~lt-1C~>r------<-< ~11+) ----t->( O&c7f10!1<0~)>------1(~~H'i ~tiiA<RR'!!S+l ----- < B 1 H " l 

L_ 

r 
L . 

i-·· 

I 

28.918 o.o 35.768 o.o 22.689 o.o 
- ---

28.891 24.93 35' 778 25.00 22.706 0.1290 

28.447 49.85 35.932 so.oo 22.969 0.2580 

--:l-~~S~S:>;JJ;li------+7'-44-.-77'-44----ll-66-.-<61h2;1;J~- ----· ~..40---· -~l- --4.-~l>-- ··-···----- -·--

24.286 99.61 36.768 100.00 24.914 . 0.4370 

23.775 -11-'.12-..4•• ·~ 7-7 ----'03n!6r.,il8~65-5 ------1"Z-5-;~()- --9-25!hi, 6><9><~>---- -~- ------------

0.5796 21.976 149.32 36.840 150.00 

20.441 174 .15 36.771 175.00 26.012 0.63 48 

19, 536 ~,..., 9~er----;Jh!6r..~6n9-..4r--~66---c :U..-t9S -·-~~-----·---

19.11~ 223.80 36.6:'>1 225.00 26.210 o. 7310 

18.616 248.62 36.594 250.00 ~6.355 0. 7761 

17.957 298.23 36.510 300.00 0.6622 
------------------- --------- ---------

17.268 323.04 36.413 325.00 26.551 0.9035 

!-·-- - 1-t;o6kJet>4t----'OJhl4r17'7,118"<J----'<c36,.....,, 3"'11-'7'1- ·-· 356 '66 26.629 (),9\26 

15.923 372.63 36.203 375.00 26.707 0.9801 
--------

15.520 397.42 36 . 136 400.00 26.748 1.0162 

:-- --~~---~oi-'2T<2>c,c<2><()1----'<3n!6r.,-<l()-<l8-ll()-~~--'ttr;-'H-'r----to&5-1-7- --- ·-· 

14.480 35.958 450.00 26.841 1.0860 

14 .081 471.76 35.888 475.00 26.873 I .1194 

-11"'3io,-77'77'77- --44-99*67, 'T5 4>0----~3¥.5'Yc,rl8>;JI-'51---_,;5<fl()cllij7, -II()()- - ---'Z6ii!'T7-----TrtSH-- ·---- - - ---· ... 

13.20~ 521.31 35. 735 525.00 26.938 1.1846 

12.545 546.07 35.621 550.00 26.983 1. 2 159 

2'hi)-3-5- -. -·-t-;-2-4-6·!------ . 

11.238 35.405 600.00 27.065 1.2751 
·- ----·---------

10.527 

9.0~0 

8. 67 8 

8.32~ 

7.990 

7.630 

6.808 

6.600 

6.403 

6.196 

6.102 

620.35 35.295 625.00 27.109 1. 3033 

669, B~i 35.093 675.00 27.204 1. 3566 

694.60 35.051 700.00 27.229 I. 38 I 5 

719.34 35.012 72 5.00 v.2~4 1.4059 

7 44 .08 34.979 750.00 27.279 1.4 295 
·------------------------------------------------- -- ·-- --~--

768.82 34.947 775.00 2J. 307 1.4527 

818.27 34.888 825.00 27.378 1.4958 

843.00 34.977 850.00 27 .397 I .5166 

• -18h6<r.1"·"''"2~--~3-ot4-.. 118 ... 677----;8!!'7~55-,;-(0~0)- ---~--~----. 

34.859 900.00 27.437 1.5565 

917.15 34.855 925.00 27.446 1 .~759 

-- ·-·----~ •• ~ 9h6<r.,,_--.. ,-ot4+1•. ft8.,.6----c3~4.-.rl8~5Ht--- - -- -~o---~------to-5-95t- --

BOTTOH OF CAST REACHE~ 
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Table B- 3. Computed values of salinity, pressure, 
for XBT Station 14. 

SHIF' 
JEAN ~ 

SURVEY STATION 
14 

[lATE 
6 Ill" "SO 

TIME<EST> 
10":!'T' 

LAT 

and dynamic height 

LONG 

TYF'E OF CAST 
XFT 

DEEPEST ARCH LVL SONIC DEPTH HT ABOVE BUTTH DSN 
925', 90 METERS n -o-o, 00 11EiERS--~.-r11ETERs- - 405'71-:;-- -

BUCKET THP= 28,6C D I!INT RCH ~OTTM 

TEHP 
( [lEG - C) 

28.699 

28.8"48 

27.2 17 

25.691 

24 .424 

23 .4 32 

22. 175 

20 t 820 

19 .8 97 

19.0 55 

18.111 

17. 736 

- 17' ."26"6 

16.922 

15.715 

14.485 

DEPTH SALINITY PRE SSURE S IGHA-T DYNAH -HT 
<DYN-H l (Ml (0/00) <DBARS) 

o.o 35.846 o.o 22 . 82 1 o.o 

z~· . o-o - 22-. TYt - ---o-. 1"2T4 -

49.84 36.288 so.oo 23 .639 0.2501 

74.73 36.598 75 . 00 2 4.356 0.3489 

99.60 36.756 100.00 2 4 .863 0.4323 

1 2 4.46 36.82J 1:!5.00 25.208 0 .506 2 

14 9 .31 36. 843 150.00 25.587 0.5726 

t7 4 .-1·5 

198.98 36. 728 200.00 26. 1 2 4 0.68 12 

223.80 36.645 225.00 26.281 0.7287 

273. 4 2 36.530 275 . 00 26 .433 0.8164 

298.23 36.480 300.00 26.488 0.8585 

347.83 36.361 350.00 26 .594 0.9391 

372.62 36. -169 375.00 7.6. 729 0.9763 

422.20 35.958 425.00 2_6. 841 1.0458 

446.98 35.879 450.00 26.877 I. 0790 

---~;5·6-4·-- ·· -47-t-.-7-s--- -- -35 .-T'tll----<t?~----~---tott-t+--------

13 .057 496.53 35.709 500 . 00 

12 . 303 521.30 35.580 525.00 

11.554 570.8:.~ 35. 455 575.00 

II , 038 595.58 35.373 600.00 

9 . 542 645.09 35. 156 650.00 

9 .! 74 669 .84 35. 109 675 . 00 

a.ess 69 4 .58 35. 07 1 700.00 

7. 729 7 44.07 34.956 750 .00 

6.854 793 .53 H.891 8oo.oo 

6.678 818.26 34.881 825.00 

6.428 86 7.70 34.868 875 .00 
· -·- --- ---- ------ ---- ---------

6·. 3 4 2 892.42 34 .8 6 4 900 . 00 

.·.:r--- -------.r.-;~~ -. ---<rt7-.--t-T--- :tot~- ---<t25-ii>~ 

'i BOTTOM OF CAST REACHED 

26 .948 

26.999 

27 .046 

27.078 

27 .! 71 

27 .195 

27 .216 

27.299 

27 .374 

27. 390 

27.422 

27 .4 23 

-- -- -------------------------------

156 

1.143 2 

1.1738 

1. 2329 

1 . 2618 

1. 3159 

1.3416 

1.3668 

1. 4145 

1.4585 

1.4793 

1.5197 

1.5397 

1.55~6 

,_ 



Table B-4. Computed values 
for XBT Stat ion 

of 
18. 

salinity, pressure, and 

~ ·mtff'"·- ·-~·--su!tVft ~ ·-srm·ttm--- 111\ff ·-- ft Mt:-~fcltf7 ~ t:IIT-· - tfttffi-
JEAN A I 18 6 18 80 1414 17 43 6 .0N 65 41 30.0W 

-~ tyJ>£"-ol'"-tC:liArSSfT---Jb~E~ff'!O~tvt--·-~H-te--~~ -ttT-A'ft(WJ; - t<1rr~nt- ._. ... !tStt- ·· 

XB T 920,00 HETERS 1200. 00 METERS ******* METERS 4057 15 

~THP•2e. eC-------DfftH'f-ltett-ftltl-ftt- ·--- ·---- ·~ 

EX TRP FRM 9 1 7,3M 

DEPTH SALINITY PRESSURE SIGHA-T DYNAH-HT 
'n > 'vYOvr-- --l!lttA~s ·• ·------ · · ---rw~·--·--·· 

28. 764 o.o 35.823 o.o 22 . 78 2 o.o 

28.639 2 4. 92 35 .8 67 25.00 22, 8 5r\ 0.! 261 

27 .4 80 49.84 36.221 50.00 23 .50 3 0.2431 

~ · -21...41-9- -- }-4-.~h!- ~ - - --6~4,>.- '- ··75.0().. ~~. 2-4 . ·2~2 ~· ·0.-344ff · 

24.892 99.60 36 . 708 100.00 2 4 .68 4 0. 4323 

22.557 149.32 36.844 150.00 2:5.479 0. 5 8!.1 

21.278 174.!6 36.819 175.00 25.820 0.6423 

·-.a<n--- -~ ---200· .-o~ 

18.570 223 .81 36.588 225.00 26 .362 0.7389 

18.288 2 48. 62 36 . 553 250.00 26.406 0 . 78 2 2 

17.024 298.24 36. ~77 300.00 26 .582 0.8651 

16 .4 27 323 . 0 4 36. 284 325 . 00 26 .653 0 . 9035 

it6. 6'ffl ~-·· -{) •. 9 4{) lr-· ~ 

15.567 372. 62 36.144 375.00 26.743 0.9767 

15. 210 397.41 36.083 400.00 26. 777 I , 012 1 

13 .727 446.98 35 . 826 450.00 26.900 1.079 4 ~ 

12 .998 471.75 35.699 475.00 26.952 1.1111 

11 • .871 521.29 35.508 5~5.00 27.026 1.1 7 16 

11. 284 546.06 35.4 12 550.00 27 . 06 2 1. 2007 

10.369 595 .58 35.271 600.00 27. 119 1 .2566 

9.458 620.33 35. 145 625.00 27.176 1. 2829 

- 9 ; ()8~:J--- ---tr>~~ ; ()8-· ~ ·· ·35- ; 098- ~·· . 65 ()-; 00 ·· 2?. 21)1- ~· !,JOBS 

8.535 669, 8 ~l 35.035 675 . 00 27 . 239 I , 333 1 

8.072 694.5 / 34.987 700.00 27.273 I. 35 71 

7. 289 719.3 2 ~4.920 725 . 00 27.336 1 . 3796 

7. 143 744.05 3 4.910 750 .00 
.. ·-· --~i'- - - ~ 

27.3 48 I, 4011 

6.924 768. 78 34.895 775. 00 27.367 1.4223 

···t. 4-t3~ . 

6.496 918.24 34.971 825.00 2/ , 408 1 .4630 

6 . 300 942.96 34.863 850 .00 27.426 1.4828 

2T-.4-2-9 ·-- - 1.56-~ - --

6 . 369 992 . 40 34.866 900.00 27.4 19 1. 5 2 21 

6. 726 34.893 925.00 27. 385 1 .54 27 

BOf-T~ott-~Of'-F ~CP.,A.,S'>'Tf--fR<fE~AtfCOtol1tf'E'Ilftt-------- ·- - - --

HS7 

dynamic height 



Table B- 5. Computed values 
for XBT Stat ion 

of 
24. 

salinity, 

SHIP SURVEY STATION DATE 

pressure, and 

TIHE<EST> LAT LONG 

TYPE OF CAST DEEPEST ARCH LVL SONIC DEPTH HT ABOVE BOTTH DSN 

dynamic 

·- ---~----yo-e-;-u-..- -J'I£TIRo11>0"070"<rH£TI:RS ·-.-nlT*T- IIt:TERS - · '10:171"'7" ·-

BUCKET THP•28.5C DIDHT RCH BOlTH 

1 EHP 
· ([lEG-C) 

28.962 

28.706 

25.459 

24 .553 

23 .681 

22. 496 

19.764 

19 ol60 

18.04 7 

17.685 

16 .4 2 1 

15.786 

14. 769 

14.243 

13. 903 

13.293 

12.634 

12.285 

II, 689 

11.127 

9.812 

9. 134 

8.1\62 

7 .9 28 

7.53 5 

6.905 

6.538 

6. 138 

6. 175 

DEPTH SALINI TY PRESSURE S JGHA-T DYNAH-HT 
<H> (0/00) <DBARS> <DYN-H> 

o.o 35.752 o.o 22.662 o.o 

49.85 35.844 50.00 22.817 0.2555 

74.74 36.634 75.00 24.455 0.3598 

99.62 36.744 100.00 2 4.815 0.4435 

12 4.48 36.810 12~.00 2~. 126 0.5191 

149.33 36.844 150.00 -25 . 496 0.5875 

198.99 36.716 200.00 26. 150 0.6968 

223.81 36.656 225.00 26.262 0.7443 

273 .44 36.522 21~.00 26.443 0.8318 

298.24 36.473 300.00 26.495 0.8736 

347.84 36. 2 83 350.00 26 .653 0. 9:>?9 

372.64 36.180 375.00 26.721 0.9899 

36". 083-- 400-.00 -· --26-. 777 -- --·h -0256-

4 22 . 2 1 36.008 425.00 26.817 1.0600 

446.99 35.916 450.00 1.0938 

35."857 4 75".-0Q-----· 26.88-7 t ·. -1268· 

496. 5•1 35.751 500.00 26.932 1 .1591 

521.31 35.636 525.00 26.977 1.1901 

546• 08" 3-s-.5-n - ··55o ·.-Qo-· · 27.oo-o 

5/0.84 35.478 575.00 27.037 1 . 2502 

595.60 35.387 600.00 27.072 1.2793 

~-s. 283 62s·. oo - -· z?. tt4 1 ; 3014" 

645.11 35 . 19 2 650.00 27 . 153 1. 33 43 

669.86 35 . 101\ 675.00 27 .198 1. 3602 

69 4. 60 35.027 700.00 27.244 1.38ti1 

7--19.35 34.973 725.00 27.284 1.4088 

744.08 3 4.939 750.00 27 .315 1. 4315 

- n!l·.-oo- · · ?.7. 3<~4 

793.55 34.894 800.00 27.369 1o4749 

818.28 34. 873 B25, 00 27 .403 1.4955 

851l d)o- · ·-- :n, 4~0 - 1.5153 

867.72 34.857 875.00 27.443 !. 534 7 

892.4'1 34.858 900.00 27.439 1. 5540 

158 

height 



Table B-6. Computed values of salinity, pressure, 
for XBT Station 30. 

and dynamic height 

SHIP SURVEY STATION ~ATE TIHEIESTI LAT LUNG 
JE1Hf>r · --- -· - --- r ··- ·--····:ro----ort-so-- -rn<r -·--·-n ·""'!l ·s-··1 so-o~<· ""t~- -~·-4a ;-01;1-- · -

TYPE OF CAST DEEPEST ARCH LVL SONIC DEPTH HT ABOVE BOTTH D~N 
·-'-. _XIII ____ - ~-;-ou- -II£1TRS"" -t980 ;-()v-J!Er£1fS" ................ u - tt£T£RS .. 4·o-57r1 ·-·· 

BUCKET THP•28, 7C DIDNT RCH 90tTH 
- ·· --TXTRP"tmr~rr- ---- -------------·--·-·····---·- --- · -- -

TEHP DEPTH SALINITY PRESSURE SIGHA-T DYNAH-HT 
IDEG-CI CHI 10/001 IDBARSI ( [IYN-HI 

---
28.849 o.o 35.793 o.o 22.731 o.o 

27 .188 49.84 36.295 50.00 23.653 0.2!)20 

24.Y70 74.73 36.699 75.00 24.65<1 0.3428 

23.9 16 99.59 36.796 100.00 25.0 45 0.4208 

23. 458 124.45 36.821 125 .00 25.200 0.4934 

22.137 149.30 36.843 150.00 25.597 0.5601 

19.434 198.96 36.684 200.00 26.213 0.6665 

18.803 223.78 36.616 22~.00 26.324 0.7127 

- ~;·7Str6 ------··· -· --- -·· 

18.099 273.41 36.529 275 .00 26.435 0.7997 

17.734 298.21 36.480 300.00 26.488 0.8417 

16 .47 1 347.81 36.291 :550.00 26.648 0 .9215 

15.610 372.61 36.151 375 .00 26.739 0.9584 

14.594 422. 18 35.978 4 25.00 26.8J2 1. o;!79 

14.367 446. 96 35.938 450.00 26.8:50 1.0616 

13.634 496.51 35.810 500.00 26.907 1.12 75 

12.773 521.28 35.660 525.00 26.968 1.1592 

11.398 57 0.81 35.430 575.00 27.055 1.2192 

10.812 595.57 35.338 600.00 27.091 !. 2 476 

ozs-. oo 1-.2752 

9.433 645.07 35. 14 2 650.00 27.178 1.3017 

8.997 669.82 35.088 675.00 27.207 1. 3271 

8.674 694.57 35.050 700.00 27.229 1.3520 

8.o~ 719.31 34.986 725.00 27.274 1.37{,0 

7.490 7-14.05 34.936 750.00 27.319 1.3989 

761>. 78 34. 914 77~.00 27.343 

6.931 793.51 34.8Y6 800.00 27.367 1.4-422 

6. 694 818.24 34.882 825.00 27.388 1. 4631 

6·.557- ·- ·-8-4"2·.96 -- 3-t.-e-7-4 8 SO ,1)0 ·· 2J ·;A()1 

6.342 867.69 34.864 875.00 27.422 1. 5037 

6.386 892.40 34.866 900.00 2J. 418 1.5236 

B()-TTOtt OF elt9-f· ·RE-1\CIIt:fl-·· 
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